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Be Delvleli Gerace? 


IN THF MATTER OF a reference from the Lieuten- 
ant. Governor in Council ©to hold fa public hear-= 
ing to examine the proposed construction by 
The Consumers' Gas Company Ltd. of a liquefied 
natural gas storage facility in Northumberland 
Gounty,, and’ to report «thereon; 


AND IN THE MATTER OF the Municipal Franchises 
AGE, aeessOne 1980) Ghapter 309, as) ‘amended; 


AND IN THE MATTER OF the Ontario Energy Board 
Actts RuS..0. 1980, Chapter 332; as “amended; 


AND IN THE MATTER OF an application by The 
Consumer saescas- ecompany LtdvG (lijaafor an) /Order 
gLantinguwleave, Cor,construct | twotnatural gas 
transmission pipelines in the Township of 
Haldimand, County of Northumberland, and (2) 
for a Cerfificate of Public Convenience and 
Necessity to construct works to supply gas and 
to supply gas in the Township of Haldimand, 
County of Northumberland. 


BEFORE: R.W. Macaulay, 0.C. 
Chairman and 
Presiding Member 


J.K. Shurie 
Member 


M.G. Munro 
Member 


December 1?, 1986 
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Ontario 


Ontario 14 Carlton Street 
Toronto, Ontario 

Energy M5B 1J2 

Board 416/598-4000 


December 12, 1986 


To His Honour the Lieutenant Governor in Council 


The Ontario Energy Board was required by Order in 
Council No. 327/86 to examine, and after holding a pudlic 
hearing to report on whether the LNG project, proposed by 
The Consumers' Gas Company Ltd., was in the public interest. 
Pursuant to the Order in Council, the Board examined the 
need for the project, the alternatives which could satisfy 
that need, the economic feasibility of the project and its 
alternatives, the design and safety of the project, the site 
selection process and the environmental impactsy Of .the 
Drojece. 


Consumers' also applied to the Board for an Order 
granting leave to construct two pipelines and for a certi- 
ficate of public convenience and necessity which would 
facilitate the operation of the LNG plant. These two appli- 
cations were considered by the Board at the same time as the 
reference. A formal determination on these applications 
will be made by the Board following your Honour's response 
to this report. 


The Board submits its report herewith. 


Respectfully submitted, 


ONTARIO ENERGY BOARD 


BCE Ge 


R.W. Macaulay, Q.C. 
Chairman and 
Presiding Member 


urie 
ember 


M.G. nro 
Member 
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ihe INTRODUCTION 


Background 


ren 


The Consumers' Gas Company Ltd. (the company or 
Consumers'), like other natural gas utilities 
in Ontario, obtains almost all of its gas from 
Alberta through the facilities of TransCanada 
PipeLines Limited (TCPL) £Or dvVstributtTen 
through its own pipelines to customers in 
Ontario. Tis Migast “hase *traditrvonally “been 
supplied and purchased under the terms of one 
Or more contracts between the company and TCPL 
(ise. Contract Demand’ °(CD), “Annual Contract 
Quantity (ACQ), Authorized Overrun Interruptible 
(AOI) and Winter Peaking Service (WPS)). 


Natural gas users are generally either residen- 
€ial928 conmerchal**or™ indiistrival: Residential 
and commercial customers are considered tempera- 
ture sensitive because they use natural gas 


chiefly for space heating purposes. The average 
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level of their demand is affected by the size 
of their homes or work space. The peak level 
of their consumption, on the other hand, is 
affected mainly by the weather. Consequently, 
the temperature sensitive load is lowest in 
summer and highest in winter, reaching a peak 


on the coldest days in January or February. 


Industrial customers use natural gas either to 
generate large quantities of process heat, 
usually as steam, or as a feedstock for the 
manufacture of a number of products such as 
plastics and fertilizers. The demand for gas 
by these industrial customers tends to vary 
only with the price of a competing fuel or with 


a change in economic activity. 


Consumers' offers two classes of service, "firm" 
and "interruptible". Firm customers have pri- 
ority on available gas and their supply may be 
curtailed only in extreme circumstances beyond 
thegukeasonable «control »of «Consumers. Inter- 
ruptible customers obtain gas at a reduced price 
year-round in exchange for Consumers' right to 
interrupt or curtail their supply under speci- 


fied circumstances. 


Traditionally, Consumers' has met its winter 
peaking requirements by using a combination of 


WPS from TCPL, underground storage and curtail- 
ment of its interruptible customers. 
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In 1982, Consumers' perceived that demand for 
natural gas within its system was increasing 
sharply during the peak winter heating season. 
The company concluded that neither the pipeline 
Pacwmirties Of =RCRI a nore theesavai lable undexy- 
ground storage pools, nor the market for 
curtailable gas could meet its winter peaking 


requirements in the future. 


After considering a number of alternatives to 
meet these future peak requirements, Consumers' 
selected a "peak shaving" process which involved 
the construction of a liquefied natural gas 
GUNG) éfacidatyes In the LNG process, gas is 
liquefied during the off-peak months, stored in 
a large tank and then regasified when needed 
and returned to the transmission and distribu- 


tion system. 


After a review of potential sites for the facil- 
ity, Consumers' chose a location (referred to 
as Haldimand-3) about 127 kilometres east of 
Toronto, in the Township of Haldimand in North- 
umberland County, about 2.5 kilometres north of 


the village of Grafton. 


On October 15, 1985, Consumers' applied to the 
Ontario Energy Board (the Board or the OEB) 
with respect to its proposed LNG facility. On 
January. C0,7 wees6iemby Order! tim Council No. 
327/86, the Board was required to hold a public 
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hearing to examine certain aspects of the LNG 
FACIE Tia, The procedural elements of this 
proceeding are more fully addressed in Chapter 


6 of this Report. 


Consumers' Proposal 


aL iO 


Consumers' proposes Oo COnNSETFUGE the LNG 
facility. on part .of slots > L2G) erl2, a 20 anda, 
Concession II, Haldimand Township, Northumber- 
land County. Thes stte is °1)79 hectares (na) 
(442 acres) and is located approximately three 
kilometres south of the TCPL pipeline which 
will supply natural dase tosethe plant. Figure 
1A depicts a general site plan of the proposed 


facility. 
The Pipelines 


Two pipelines are required to connect the LNG 
facility to the TCPL gas supply, a 406.4 milli- 
metre diameter (Nominal Pipe Size (NPS) 16) 
steel pipeline, and a 168.3 millimetre diameter 


(NPS 6) steel pipeline. 


The Processing Plant 


The NPS 16 pipeline will be used to supply gas 
to the facility for liquefaction and will also 
be used to carry gas back to the TCPL line after 


vapourization. 


1/4 


Figure 1A 


Site Plan 


Site Facilities identification 


1 Gontro! Administration Building 

2 Electrical / Utility Buliding 

3 Maintenance Garage Buliding 
Electrical Sub-Station 


Storage Area 
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Compressor Bulldi 
LNG Pumps and Piping Shelter 
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The process of liquefaction involves three basic 
steps: the removal of most of the non-methane 
components in the gas; the liquefaction of the 
gas byecooluing ; Fandmt Neiestorage ,of,-the liquefied 
natural gas. The bLucquetited sqasi.is then) apeva- 


pourized when required by the company. 


Six hundred and eighteen cubic metres (618 ae 
of natural gas; at »20°C and atmospheric pressure 
is reduced to one cubic metre (1 ae of LNG, 
wheneteavserocooled to -162°C. It ts this volume 
reduction that makes LNG an attractive and 
economic method of storing large quantities of 


natural gas. 


The proposed LNG plant would be designed to meet 
a liquefaction rate of 283 thousand cubic meters 


Clone per day of gas and a _ vapourization 


rake or ro; 500 ioene per day. The proposed 


storage capacity of the tank is 92 Verne of 


2 
liquid (S6,7600 lee gas equivalent). 
It would, therefore, take approximately 200 
days to £11) (the: jstorage. ‘tank.,with liquefied 
gas and approximately seven days to empty Ltmat 
the design vapourization rate. 


Feed Gas Purification 


This operation removes liquid and gaseous impu- 


rities which if not removed, would freeze at 
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the temperature of liquefied natural gas, hence 


damaging the equipment, 


Filters are to be used to remove particulate 
matter. Water vapour, carbon dioxide and 
sulphur impurities are removed by chemical 
adsorbers and molecules of the impurities are 
retained by molecular sieves while permitting 


the cleaned gas to flow through. 


Liquefaction of Gas 


The purified gas flows through a set of heat 

exchangers where it is cooled to a temperature 
close to liquefaction. To liquefy natural gas, 
it must be cooled to -162°C, which is within a 
range of temperatures referred to as cryogenic. 

Consumers' has chosen the mixed refrigerant, 
closed-cycle liquefaction process. The term 
mixed refrigerant denotes the mixture of meth- 
ane, ethane, propane, butane, pentane’ and 
nitrogen, which is used as the system's 
coolant. Methane will be supplied from the 
purified feed-gas stream while the other 
components are to be purchased in small quan- 
tities and stored on the site. The term 
closed-cycle means that after the initial 
charge of refrigerant, there are essentially no 
other refrigerant additions, except to make up 


for small losses. 
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The, cooling: of -the §jnaturajl. gas isaperformed “in 
two stages. In, .the | farst.° Stages the gas 1s 
cooled sufficiently in the heat exchangers —to 
liquefy the heavier hydrocarbons, which may be 
in the gas stream. These are separated and 
sent back into the TCPL pipeline. The lighter 
hydrocarbons, mainly methane, then flow through 
an expansion valve, liquefy, and flow into the 


storage tank. 


During storage, a small amount of gas boils off 
which is then carried by the NPS 6 pipeline back 
to the TCcPL dine. 


Storage 


The proposed LNG storage facility has a tank 
within a tank. The space between them is filled 
with insulation. An insulated deck is suspended 
from inside the tank roof and the tank bottom 
is insulated with blocks to support the weight 
of the liquid. 


The outer tank is constructed of normal carbon 
steel, It is to be air-tight so as to maintain 
pressure and to protect the insulation from the 
weather. The proposed storage tank will be 
approximately 65 metres in diameter and 40 


metres in height. 
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The Varnner thanks -which “us apn contact witht the 
hiquerled= gas, ever to “bea constructed of 9 i pér 
cent nickel steel which retains its strength 
ange seOuCctl lity at -L62°C. Connections to the 
proposed tank are to be designed to accommodate 
the “expansion ‘and’ contraction ‘resulting from 


changes in outside temperature. 


The proposed storage tank is to he supported on 
a concrete ringwall and heating coils are to be 
provided under the tank to prevent freezing of 


the soil and consequent frost heaving. 


Vapourization 


The vaporization is to be accomplished by a set 
of four pump-vapourizer units (three in opera- 
tion and a fourth as a stand-by unit) com- 
pressing the liquefied gas and then vapourizing 
sees The liquid, rather than the gas, is com- 
pressed so that the LNG can provide lubrication 
for the compressor bearings and cooling for its 
drive motor. In this way, both the pump and 
motor operate with their critical moving parts 
essentially submerged in liquefied gas in a 
closed system, minimizing the possibility of 


leaks. 


For vapourization, a submerged combustion 


vapourizer is to be used in which the LNG passes 
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through a stainless steel coil immersed in a 


tub of hot water which is heated by gas. 
Buildings 


hes ,conpletes processingastacilaty 1se to: joccupy 
about #320 ha- Offs gine ei Omens: sa ten wand: |wisll) abe 
located approximately in the centre of the 
age. This arrangement has been selected to 
provide a cleared zone, sufficient to prevent a 
fire within the process area from spreading to 
the nearest trees or bushes, and a public 
Separation zone sufficient to ensure the safety 


of the general public. 


Four buildings are planned which will contain 
the control equipment and personnel, the com- 
pressors, the vapourizers and the maintenance 


equipment. 


The control building will house the main control 
centre for monitoring and operating the plant. 
Offices and a meeting room will also be provi- 
ded, together with specially designed rooms for 


analytical equipment. 
The compressor building, heavily insulated for 


noise abatement, will house the compressors used 


in the process. 
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The vapourizer building, also heavily insulated 
for noise abatement, will contain the LNG 


vapourizers. 


The maintenance = and storage building will 
provide space and equipment for performing 
maintenance on plant equipment and for storing 


spare parts and supplies. 

Staff Requirements 

A staff of fifteen people is projected: one 
plant manager, one plant mechanic, one instru- 


ment technician, five shift supervisors, six 


plant operators and one plant secretary. 
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Paes OVERVIEW OF THE REPORT 


As'drequired” by “Orders din (Council) No. 327/86, in 
conducting the public hearing with respect to 
Consumers' proposal, the Board reviewed evidence 


relating to: 


1S the need for the LNG facility; 


2% the alternative methods for meeting 
that need; 


oh the design and safety of the LNG 
facility; 


4. the site selection process for the 
LNG facility; and 


5: the environmental impacts associated 
with the LNG facility and the alterna- 
tives. 


The Report of the Board has been prepared in a 
format which reflects the thought sequence 
followed by the Board in determining its find- 
ings and recommendations. The initial chapters 


are designed to provide the reader with some 
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background on the evolution and development aft 
the transmission and distribution of natural 


gas in Canada and Ontario. 


A brief survey of the development of LNG tech- 
nology over the past few decades is provided in 
Chapter 5 to familiarize the reader with the 


evolution of this method of storing natural gas. 


The procedural aspects of the hearing are dis- 
cussed in Chapter 6. The efforts of the Board 
and Consumers' to enhance public participation 


in the hearing are discussed in Chapter 7. 


The need for  facrlaries is scrutinized in 
Chapter 8. 


The alternatives considered by Consumers' are 
explained and reviewed in Chapter 9 and the 
Board sets out the advantages, disadvantages 
and general feasibility of each. Included in 
the Board's review of alternatives is an analy- 
Sis of a proposal submitted by Union Gas Limited 
(Union), during the course of the hearing, which 
involves two specific alternatives to meet Con- 


sumers' peak day gas needs, 


Due, however, to the considerable controversy 
generated in the course of the hearing by 
Unions.) proposal, principally in relation to 


its feasibility and costs, the Board has 
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provided a detailed comparison of the relative 
advantages and disadvantages of the LNG facility 


and Union's alternatives in Chapter 10. 


As required by the Order in Council, the Board 
has also reviewed the design and safety of the 
BNGeptactlity Bands isubmitsvigies! © findings .tand 
recommendations on this aspect of the proposal 
im Chapten), Lic This subject was extremely 
important to the Board and to those parties 
living Gniythe vicinity of the ‘preferred site 
for the LNG facility. The Board received a 
number of submissions from many of the residents 
of Haldimand Township on this aspect of the 


hearing. 


The selection process employed by Consumers' in 
choosing a site for its LNG facility was review- 
ed and the findings and recommendations of the 
Board in relation to the strengths and weak- 
nesses of the process are presented in Chapter 
12 


The environmental impacts of the LNG project 
were also canvassed in the hearing and are 
addressed by the Board in Chapter 13. Chapter 
13 also contains a review of the environmental 


impacts associated with Union's alternatives. 


The Board further reviewed and considered the 
evidence in relation to the application by 
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Consumers' for leave to construct the pipelines 
to connect the LNG facility with the TCPL sys- 
tem. The design and safety aspects and the 
environmental impacts of the pipelines are dis- 


cussed in Chapter 14. 


A summary of the Board's findings and recommend- 


atwonsopsuset iout ain Chaptéerihs; 


Costs awarded by the Board to intervenors who 
contributed to, the hearing are detailed in 


Chapter 16. 
A Glossary of Terms is provided in Appendix A to 


assist the reader in understanding the numerous 


technical terms included in this Report. 
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oe NATURAL GAS IN CANADA 


Introduction 


oyl 


Natural gas is a hydrocarbon consisting princi- 
pally of methane. In its pure state, methane 
is colourless and odourless and about half as 
heavy as air. Onelsecubie Ootervoke natural gas 
contains about i000 a Brats elhermal Units 


(BTU) of heat energy. 


Raw natural gas, as it comes from a well, may 
contain other hydrocarbons such as_ ethane, 
propane, butane and pentane. Also, there may 
be sulphur compounds which lead to sour gas 
because of their acidity. In addition, the 
removal of sulphur compounds improves the 
burning characteristics of natural gas_ and 
enables the recovery of elemental sulphur which 
Can be used to make fertilizer and other 


products. 


3/2 


REPORT OF THE BOARD 


Raw natural gas also contains moisture and solid 
matter such as sand which, if not removed, would 
cause excessive wear, corrosion and fouling of 
transmission and distribution systems, leading 
to equipment failure. Since natural gas is 
primarily used as a fuel, these impurities must 
be removed to avoid causing unreliable and 


hazardous combustion. 


Separation and removal of these materials is 
done at processing facilities normally located 
near the gas field. The type of processing 
facility required depends on the composition of 
the raw gas, which differs greatly from field 
to: freld. Processing will vary in complexity 
from a simple removal of water vapour to an 
extensive operation to remove sulphur compounds, 
non-combustible gases, water vapour, pentanes 


and heavier hydrocarbons. 


The Discovery of Natural Gas 


3 6D 


Natural gas was first discovered in Canada near 
Niagara Falls in 1794, The first natural gas 
well was completed in Moncton, New Brunswick, 
in k859;estollowedgiby: Port Colborhe in 1866, 
Kamsack, Saskatchewan in 1874 and Ontario's 


first commercial well near Kingsville in 1889. 
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Alberta, although destined to add dramatically 
to the Known store of energy in Canada, did not 
drill its first gas well until 1890, However, 
Cher gdrilling®.of ethe Leducaedjiscovery well in 
1947 touched off an intensive, widespread and 
long-term exploration program which has revealed 
VetyYedarge reserves ofiematural gas and oil 


throughout western and northern Canada. 


These discoveries in the late 1940's and early 
1950's came at about the same time as advances 
in the technology of the manufacturing and 
installation of large-diameter pipe which pro- 
moted the development. of sprojects for moving 


gas to major population centres. 


The Transmission of Natural Gas 


Siete 


To address the problem of moving Alberta gas to 
the distant markets of eastern Canada, TCPL was 
incorporated in 1951 by Special Act of Parlia- 
ment. In 1954, TCPL received permission to 
remove natural gas from Alberta. It was also 
granted a permit from the Federal Board of 
Transport Commissioners to construct a pipeline 
from Alberta to Quebec. In June, 1956, further 
legislation was passed by the federal government 
providing for a Crown corporation to construct 


the northern Ontario section of the pipeline. 
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Construction of the initial pipeline system 
from the Alberta-Saskatchewan border to Quebec 
was completed in 1958, and the benefits of 
natural gas were made available to millions of 
Canadians not previously served. Natural gas 
sales were enhanced, at that time, by the 
development of the domestic petrochemical 
industry and by increased exports to the United 


States. 


In 1963, TCPL purchased the northern Ontario 
section of the pipeline from the Northern 
Ontario Pipeline Crown Corporation and _ thus 
took possession of the entire gas transporta- 


tion system from Alberta to Quebec. 


Most of the natural gas used in Ontario comes 
from approximately 650 producers in Alberta and 
is processed to remove impurities and separate 
liquid hydrocarbons. After this processing 
operation, the gas is collected and combined 
from the various producing areas into trans- 
mission lines owned principally by NOVA, An 
Alberta Corporation (NOVA) for delivery to 


long-distance carriers. 


Gas for Ontario and other eastern markets leaves 
Alberta and the NOVA system at Empress, Alberta, 
where it enters the adjacent pipeline facilities 
of TCPL at Burstall, Saskatchewan. 


3/4 


REPORT OF THE BOARD 


As gas flows eastward from Alberta, the gas 
pressure decreases due to friction with the 
pipe wall. In order to Keep flow rates at an 
acceptable level, the gas must be recompressed 
at compressor stations located along the trans- 
iiecsrOnm elt ners atm ncervals = of " SO \{to. 160 


kilometres, 


From Winnipeg, two parallel lines move gas into 
Ontarro “and. Ouebec,= with. portions of a third 
vine= also "En “service In northern Ontario. The 
northern line branches at North Bay. One 
branch, the North Bay Shortcut, runs generally 
Casct mong tien soutn through eastern, Ontario, 
while the other runs south to Toronto. There 
Pe ebranchies =again, = with= two' lines travelling 
east along the north shore of Lake Ontario to 
Montreal while the other skirts west of Toronto 
and runs south to the Niagara peninsula con- 
necting at the international border with 
pipelines serving the northeastern United 


States. 


Gas also travels eastward from Winnipeg to 
markets in southwestern Ontario and the mid- 
western United States through facilities of the 
Great Lakes Transmission Company (GLTC), which 


is 50 per cent owned by TCPL. 


The GLTC system runs south of Lake Superior and 


Lake Huron across Minnesota and northern 


CAS 
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Wisconsin, then south through the state of 
Michigan with links to Canadian systems at 
Sault .Ste. Marie and Sarnia. Near Sarnia; uno 
Dawn Township, the ) gas...is..picked up uane 


transmitted across southwestern Ontario by 


Union on its Dawn-Trafalgar transmission 
pipeline to the Trafalgar Statlicnas near 
Oakville; where it either .cejoins themavere 


pipeline. running ,.south.'to Niagara and pease 
toward Montreal, Or is connected to the 
Consumers' system. Figure 3A shows the TCPL 


system. 


eine ee! Expansion of the initial pipeline system by 
TCPL has continued in the form of new pipe- 
lines, looplines, additional compressor stations 
and additional power at existing stations - all 
Eo meet, the .mncreasing «demand , for, natural gas. 
The total value of its assets is now more than 
$6 billion. 


3.18 The present system extends along a 4,400 
kilometre right-of-way consisting of 9,345 
kilometres of pipeline and loopline and approx- 


imately 795,100 kilowatts of compressor power 


at 48 compressor stations. 
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Figure 3A 


TransCanada PipeLines and 


Connecting Systems 
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4. NATURAL GAS IN ONTARIO 


Theres @arem=tnhree | major vgas “distributors Yin 
Ontario which together serve approximately 
1,500,000 customers: Consumers', ICG Utilities 
(Ontario)! Ltd (ice) ‘and*= Union? ~°Each distributor 
operates an exclusive franchise within a given 
area: Union in southwestern Ontario; Consumers' 
in southern, central, and eastern Ontario; and 
ICG in northwestern, northern and eastern 


Ontario. 


Without a guaranteed share of the market, the 
utilities would not have attracted the private 
sector investment needed to finance expensive 
pipeline construction. In exchange for freedom 
from competition, the utilities, in effect, 


gave up some freedom to set their own rates. 


The three major gas distributors in Ontario each 


have different systems. The unique aspects of 
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hacer 


each distributor's system affect their ability 
to manage variations in demand, particularly 


during winter peaks. 


ICG operates a natural gas distribution system 
consisting of approximately 5,600 kilometres ‘ene 
pipeline. 1CG"s net UtLMuNty "plane elsmeex<pecved 
to have an average value of approximately $343 
Million Aneeies, bOStaetiscalppear. ICG projects 
that in 1987 it will deliver approximately 
ye Veve! tea Of gas) and (wildy iseuveweapp lon. 


imately 163,000 customers. 


The storage available to ICG is very limited. 
It contracts with Union for approximately 99.1 
ra of das. wiltaelaliso) eperatesean ING facil- 
ity, with sa, jccapacitty -of about 9u4s2 lea when 
converted to gas, which is used for winter peak- 


ing purposes. 


Union operates a fully integrated gas distrib- 
ution system employing storage, transmission 
and distribution facilities. In its 1987 fiscal 


year it expects to sell over 7,300 Oem Union 


stores 2,000 Tien for its own- use and stores 
some 650 Hoo” of (gasiiannually gener other ntil- 
ities. In providing storage and transportation 
services, Union receives gas from TCPL at both 


its Dawn and Trafalgar delivery points. 
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On March 31, 1986, Union's assets’ totalled 
appeokimately $1.9 billion and its net utility 


plant investment was approximately $840 million. 


The storage made available by Union plays a 
eritical role in enabling TCPL to optimize the 
use of its delivery system. Union is “the 
largest operator of underground storage pools 
in Ontario. In the summer period, a major por- 
tion of the gas delivered to Union is received 
at Trafalgar and is transported west to Union's 
storage pools near Dawn, in southwestern 
Ontario, In the winter period, the gas is 


removed from storage. 


Consumers' is Canada's largest natural gas 
dLstributor, serving customers my  iOttawie, 
western Quebec and northern New York State. In 
its 1985 fiscal year, the company had total 
assets of $1.638 billion and distributed 9,100 
ae of gas to 821,556 customers’ through 
its network of 18,657 kilometres of mains. 


Figure 4A shows the Consumers' system. 


In addition to its gas distribution activities, 


Consumers' is engaged in: 


fe) the exploration for and the production of 
oil and gas, primarily in southwestern 
Ontario; 
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Figure 4A 


Consumers' System 
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fe) the operation of underground gas_ storage 
Sach ValeresvtiinsOntari o +hand 
‘o) Contraco nwelle dunvlitinqerioruigas and) of 145Im 


Ontario and the northeastern United States. 


The company also has an extensive gas_~ and 
electric appliance marketing program through a 
chain of retail stores, and engages in consult- 
ing and advisory services to other gas companies 
and governments, both in Canada and interna- 


tionally. 


Underground scorage Located in southwestern 
Ontario is a key component of Consumers' natural 
gas transmission and distribution system. 
Tecumseh Gas Storage Limited (Tecumseh), located 
in the Sarnia area, provides storage facilities 
for the Consumers' system. Jointly owned by 
Consumers' and Imperial Oil Limited, Tecumseh 
Operates storage reservoirs with ae working 


Capacieyesrofe AGL en Additional storage 


capacity OEesUpNELO S265 iene is secured under 
long-term agreements with Union. Consumers' 
also operates two small underground storage 
reservoirs in the Niagara peninsula, Crowland 
and Leepfrog, which are used to meet local peak 


day requirements. 


These three utilities together with TCPL, pro- 
vide the complex network of pipelines which 
serve Ontario with natural gas. In the summer, 
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this network has excess capacity in many of its 
segments and consequently there are alternative 
wayS in which gas ~ean ber Eouteds througmeathe 
province, sometimes reversing the normal direc- 
EL On more thaw, This flexibility {perm teaeack 
utility to undertake maintenance and construc- 
tion projects during the off-peak period of the 
yearn whtle seontinpivcge toe Supply saace In 
addition, gas injection into the underground 
storage pools of southwestern Ontario is facil- 
itated by the ability to transport ygqac, an) two 
directions, in both the Union line between Dawn 
and Trafalgar, and various segments of the TCPL 


system. 


As demand increases, injection of gas into the 
storage pools: slows* and’ then’ stops. Once the 
demand reaches the limits of the supply agree-~ 
ments between TCPL and ther %dtstributors, gas 
begins» jto: siliow intolethe “dise@ribution esystem 
from the underground storage pools. On peak 
demand days, the ability of TCPL and the storage 


pools to meet the demand approaches their limit. 


At such times, any failure of a pipeline, com- 
pressor or valve may threaten significant 
portions of a utility's! customer obase. Admit-— 
tedly, serious failures have been very rare. 
When they have occurred, all suppliers who had 
gas available cooperated to deliver it to those 
affected. 
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4.16 Mose vesecbenent Soleisecitmity of 9Ssupply “at “such 
times is the underground storage in southwestern 
Ontario. Without that storage, a serious system 
failure anywhere west of TCPL's delivery points 
ime Outario -could lead to a Severe gas shortage 


in the province within hours. 
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Se, DEVELOPMENT OF LNG TECHNOLOGY 


Interest in using LNG to meet the peak shaving 
and base load needs of natural gas utilities 
goes back many years. Peak shaving plants are 
designed to supply natural gas only on the cold- 
est days of the year, when demand is greatest, 
or in emergency situations. Base load plants, 
On the other hand, are designed to liquefy 
natural gas on a daily or continual basis to be 
transported to other areas where natural gas is 


less plentiful. 


The first facility which actually liquefied and 
stored LNG for later use was a pilot peak shav- 
ing plant built by the Consolidated Natural Gas 
System (Consolidated) in 1939 at Cornwell, West 


Virginia. 


In 1941, the East Ohio Gas Company, a subsidiary 


of Consolidated, built a peak shaving plant in 
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Cleveland, Ohio. The storage containers con- 
sisted of three spherical tanks. The inner 
shell of each tank was made of 3.5 per cent 
nickel steel and was surrounded with granular 
cork insulation. The outer shells were made of 


carbon steel. 


After two and a half years of successful oper- 
ation at Cleveland, a fourth storage tank was 
added. The inner shell was also 325 pens, cenuc 
nickel steel and the outer, carbon steel. The 
supports were integrally designed to support 
both shells through wooden posts bearing on a 
concrete mat foundation. in #044 s4ecpis tank 
collapsed, resultingn inira disastrous fire which 
claimed the lives of 133 people and caused 


extensive damage to and around the plant. 


The United States Bureau of Mines Report, with 
respect to this accident, indicated that oe 
per cent nickel steel used, fomaethe -inper shell 
may not have been suitable for the tank; partis 
cularly in view of the fact that vibrational or 
shock loads could have been concentrated at the 
columns and could have been directly transmitted 
to the circular support of the inner shell. 
Since the writing of that Report, it has been 
established that 3.5 per cent nickel steel has 
low impact resistance at the service temperature 


of LNG. 
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The general conclusion of the Bureau of Mines 
Report was that regardless of the cause of this 
disaster, the application of the system for 
liquefying and storing quantities of natural 
gas was not invalidated, provided proper pre- 


cautions were observed. 


In 1957, the British government approved a plan 
for the North Thames Gas Board to begin an 
experimental investigation of LNG. In January, 
1959, the first shipload of LNG left the United 
States in the Methane Pioneer, a_ specially 
reconstructed tanker ship, and was received at 


Canvey Island, England. 


Based on the success of the experimental pro- 
gram, the British government in 1961, approved 
a plan for liquefying natural gas near Arzew, 
Algeria and shipping it in two tankers to 


Canvey Island. 


The storage facilities at Canvey Island con- 
Sisted of above-gound, double-walled steel 
tanks with aluminum inner _ shells. The space 
between the inner and outer shells was filled 


with powdered periite insulation. 
Following gas shortages in 1965, the British 


Gas Council and Area Gas Boards authorized 


major expansion of the storage facilities at 


573 
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Canvey Island to meet peak demand during “the 


winter months. 


The first commercial LNG tank ships, the Methane 
Princess and Methane Progress, commenced service 
in 1964, carrying LNG from Argeriay Comlnglande 
Since 1964, more than 70 additional LNG tank 
ships have been constructed. The Canvey Island 
project, however, has been converted to a peak 
Shaving facility. Nonetheless, as of March, 
1984, there were over 60 LNG tank ships in 
service or available for service. In the past 
20 years, 10 LNG marine export terminals and 17 
marine import terminals have been built in many 
areas throughout the world, Including sene 


United States, Indonesia, Malaysia and Algeria. 


In the late 1950's and early 1960's, with the 
rapid growth in natural gas sales and increases 
in peak shaving requirements, the North American 
Uti Cy. industry also began looking for non- 
conventional ways to store natural gas close to 
its markets. The American Gas Association (AGA) 
began studying below-ground storage and insul- 
ated prestressed concrete tanks at the Institute 
of Gas Technology. Simultaneously, Battelle 
Memorial Institute began an independent but 
parallel investigation for Texas Eastern Trans- 
mission Corporation. The results of both of 
these research investigations indicated that 
such storage was technically feasible and led 
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to itjhessconstruction ,of model, tanks. At about 
the same time, the industry began to conduct 
experiments on a frozen-earth pit to assess the 
feacibubitveort this methodwot storage... »«In,thus 
coucepiy ae tne AUNG iss put inedarect. contactwith 
RhemeSU Grounds Nm boven, sol) or won, This 
"frozen-hole" was constructed by circulating 
Kes uIgerantieetiLoudnewatClrcilan arrayeaor freeze 
Dipesasblried avertically sin the. .ground. When 
the frost boundary had been established the 
unfrozen centre was excavated, a vapour-tight 
roof was installed and the cavity filled with 


LNG. 


In 1963, the Transcontinental Gas Pipe Line 
Corporation announced its plans to construct a 
liquefaction plant near Carlstadt, New Jersey. 
Storage was to be below ground in a frozen- 
hole. The roof was 9 per cent nickel steel and 
was insulated. Ingection sof) LNG. wunto, , the 
storage container began in October, 1965. The 
performance of this reservoir, however, was not 
satisfactory for peak shaving’ storage. An 
apparent heat leak beyond thates Originally 
calculated in the design of the reservoir 
precluded filling the cavity beyond 60 per cent 
of its design capacity. The frozen-hole was 
abandoned in favour of an above-ground steel 


tank. 


5/5 


REPORT OF THE BOARD 


nner ee Re SSS SS SESS SSS SS SSS SSS SSS SSE SSD 


Late in) 1963, ,censtruction of jthe largest sinc 
peak shaving facility, at that time, was comn- 
menced by the Tennessee Gas Pipeline Company. 
Storage consisted of two frozen-hole, in-ground 
tanks. The tanks were covered by sealed, 
double-walled steel roofs, with the inner roof 
made of 9% per cent nickel steel and the outer 
of carbon steel. Liquefaction operations began 
during the summer of 1967. During the ensuing 
18 months of operations, the design prediction 
of heat leakage was continuously exceeded by 
varying amounts. Due to the unsatisfactory 
performance of the in-ground storage units, the 
plant was sold and modifications were made to 
accommodate newly~installed above-ground metal 
storage tanks which were placed in commercial 


operation in September, 1971. 


In 1964, LNG plants were built in the United 
States by the Alabama Gas Corporation, the San 
Diego Gas and Electric Company, and the Wis- 
consin Natural Gas Company. Storage facilities 
at these plants consisted of above-ground 
double-walled steel tanks. The inner tank was 
made of 9 per cent nickel steel. In? <9 745aed 
second LNG storage tank was added to the Alabama 
operation. These plants have all been in suc- 
cessful service since the beginning of their 


operations. 
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In Memphis, Tennessee, the municipally-owned 
and operated Memphis Light, Gas and Water 
Division completed the construction of an LNG 
peak shaving plant in the summer of 1967. 
Similarly, the Brooklyn Union Gas Company LNG 
peak shaving facility became operative in 
ISieyers Again, in both these operations, the 
storage facility consisted of a double-walled 
insulated steel tank. The inner tanks were 
made of 9 per cent nickel steel while the outer 
shells are comprised of specific types of 


carbon steel, 


In May, 1967, Texas Eastern Transmission Corpo- 
ration began construction of LNG facilities, 
which included a large capacity prototype 
prestressed concrete storage tank, at Staten 
Island, New York. This tank was unique in 
design and had _ followed several years of 
research and development carried out by Battelle 
Memorial Institute. The tank was internally 
insulated and lined and was constructed near 
ground level with an earthern berm. This was 
not a peak shaving plant but rather a plant 
designed to store LNG received from seagoing 
vessels. The plant commenced operation in 
March, 1970. The tank remained in service 
until the spring of 1972, at which time it was 
emptied, purged with nitrogen, re-purged with 
air and entered to investigate the internal 
condition of the tank, conduct maintenance and 


make modifications. In February, 1973, while 


one 
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repairs were nearing completion, an electric 
spark or a cigarette lighter caused a fire 
inside the tank, creating a pressure buildup 
which caused the reinforced concrete roof to 
collapse killing over 40 workers. Reports of 
this accident indicate that the insulation 
system consisted of a flammable polyurethane 
foam covered by a barrier known as_ mylar. 
Apparently, the barrier was ineffective and the 
insulation absorbed LNG over a period of about 


a year. 


In September, 1967, Northern and Central Gas 
Company Limited (now ICG) announced its inten- 
tion to build an LNG peak shaving ‘facility at 
Hagar, near Sudbury, Ontario. The plant has 
been in continuous operation since 1968. The 
storage tank is an above-ground double-walled 
steel tank. The inner tank is constructed of 9 
per cent nickel steel. The outer tank is con- 
structed of mild steel and separated from the 
inner tank by five feet of perlite insulation. 
An earthern dike surrounds the tank area and 
has a capacity of 1.5 times the volume of the 
tank. According to sources from ICG, a leaking 
LNG valve once allowed LNG to drip onto the 
auxiliary burner of one of the vapourizers 
causing a small fire. The fire was extinguished 
promptly and no injury or damage occurred other 
than to the vapourizer shell. To prevent a re- 


currence, the auxiliary burners were relocated. 
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In *19697-'Gaz Metropolitain inc. (GMi) installed 
a comparable LNG facility in Montreal, Quebec 
and in 1972, a second tank of similar propor- 
tions was added. In late 1972, non-odouri zed 
naturale gas escaped into the control room and 
was ignited by a cigarette causing an explosion. 
Apparently no injuries ensued. In 1975, how- 
ever, an explosion in the compressor room caused 
by a faulty heating system and escaped gas 


caused burns to two employees. 


Ty Sell A British) * Columbiaes Hydro,’ and | Power 
Authority commissioned an LNG peak shaving plant 
in Vancouver, B.C. It too was an above-ground, 
double-walled tank, the inner of which was made 


of 9 per cent nickel steel. 


In 1974, Northern Indiana Public Service Company 
constructed an above-ground, double-walled LNG 
facility in Laporte, Indiana. In 1981, a second 
tank was added which is of a size similar to the 


tank Consumers' proposes to build. 


Since 1960, numerous satellite LNG facilities 
have also been constructed. These facilities 

incorporate the storage and vapourization com- 
ponents but are unable to liquefy gas. In 
fact, in the late 1970's Consumers' built a 
satellite peak shaving plant at  Arnprior, 
Ontario, to serve the peak needs of its Ottawa 
Valley market. LNG was transported to that 
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planty by — trucks sromeGMae When the qNorth epay 
Shortcut was built by TCPL, this tank became 
redundant and was taken out of service by 


Consumers'. 


Das In the past two decades, more than 70 LNG peak 
shaving plants with liquefaction capability 
have been built worldwide, approximately 50 in 
the United States and three in Canada. Another 
80 satellite LNG peak shaving plants have been 


constructed around the world. 


5.24 Since the Cleveland failure in 1944, progress 
in LNG technology has been heavily influenced 
by safety considerations. A Special Code Task 
Group for the Storage and Handling of LNG at 
Utility Gas Plants was formed in the United 
States. This group acted in an advisory capa- 
City to the National Fire Protection Association 
(NFPA) which published Bulletin 59A in 1967. 
This Bulletin, entitled "Standard for the 
Production, Storage and Handling of Liquefied 
Natural Gas" has had several revisions, the 
lastest of which is NFPA #59A-1979 (NFPA 59A). 


Din hoe) Within Canada, LNG facilities are located, 
designed, constructed, and operated in conform- 
ance with Canadian Standards Association (CSA) 
Standard Z276-M1981, Liquefied Natural Gas (LNG) 
- Production, Storage, and Handling (CSA 2276). 
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6. THE HEARING 


On October 15, 1985, Consumers' applied to the 
Board requesting an Order granting leave to 
construct two pipelines pursuant to section 46 
of the Ontario Energy Board Act, (R.S.O. 1980, 
Chapter 332, as amended). These pipelines 
would transport natural gas to and from TCPL's 
system and the proposed LNG facility. Con- 
sumers' submitted a second application in 
respect of these pipelines for a certificate of 
public convenience and necessity to construct 
works to supply gas and to supply gas in the 
Township of Haldimand pursuant to section 8 of 
the Municipal Franchises Act, (R.S.O. 1980, 
Chapter 309, as .amended). These applications 
have been identified as Board File Nos. E.B.L.O. 


207 and E.B.C. 170, respectively. 


The LNG facility itself was not the subject of 
an application. On January 30, 1986, the Lieu- 
tenant Governor in Council issued Order in 


Council No. 327/86 requiring the Board to: 
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public hearing with respect thereto, 
report to the Lieutenant Governor in 
Council on whether the project is in 
the public interest and in making 
this determination, the Board shall 
take into account all such matters as 
to it appear to be relevant, and 
without limiting the generality of 
the foregoing, the Board shall have 
regard to the following: 


ibe the need for the Project; 


2. the alternatives to the Project 
which will satisfy that need; 

Sis the safety considerations associ- 
ated with the Project; 

4. the advantages and disadvantages 


of the Project, the alternatives 
to the Project and the six candi- 
date sites considered by the 
applicant, taking into account 
the physical, social, economic, 
cultural and natural environment, 
including svwetfects, oan Jair, land 
and water; and 

oir the economic feasibility of the 
Project. 


This reference from the Lieutenant Governor in 
Council was made under section 36 of the Ontario 
Energy Board Act, which provides an opportunity 
for public participation in circumstances where 
the proposed works are a matter of public 
concern. The reference has been identified as 
Board File No. E.B.R.L.G. 29. 


A few days later, on February 7, 1986, a second 


Order in Council No. 366/86, appointed Mary G. 


Munro to the OFB. Mrs. Munro is a Vice-Chairman 
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of the Environmental Assessment Board and her 
inclusion on the panel gave the Board the bene- 
fit of her knowledge and experience in environ- 


mental matters. 


On} Pebruaryeacipe lose; ~Consumers' Gwas <instructed 
to publish the Board's Notice of Reference and 
Applications and Notice of Hearing. To facili- 
tate public participation, it was decided that 
the hearing would be held at the Lions Club 


Centre in Cobourg, Ontario. 


The Board issued a Procedural Order dated 
Maecnm2s/ = WSL O8Gs The Order stated that the 
hearing would commence on April 30, 1986, and 
that the Board would hear two preliminary 
motions, which had been brought on behalf of 
certain intervenors, on April 7, 1986, in 


Cobourg. 


The first motion heard was brought on behalf of 
the Concerned Citizens Against LNG-Cramahe, 
seeking a ruling that the OEB could approve 
only the specific site in Haldimand Township, 
which is the subject of the proposal before the 
Board, and no other site. At the hearing this 
motion was expanded somewhat to include 
“recommend approval", as well as "approve", in 


the requested ruling. 
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On April 14, 1986, the Board issued its written 


ruling on this motion in which it said: 


The Board rules that neither s.46 of 
the Ontario Energy Board Act, s.8 of 
the Municipal Franchises Act nor Order 


in Council 327/86 confer jurisdiction 


UPON «Lt tO a approve sas wcl teogufor mena 
location of the LNG Project other than 
that identified as Haldimand-3., The 
Board, however, is unable to accept 
that’ ‘the Order, vin ..Counel ! = sorohubace 
it from recommending approval of an 
alternative site. 


In effect, the Board said that while it could 
not approve any site, proposed or otherwise, it 
could not agree that it was prohibited from 


recommending approval. 


The second motion heard was brought on behalf 
of the Concerned Citizens of Haldimand Township 
(the CCH) a group of sixteen ratepayers from 
Haldimand Township. In this motion, the Board 
was asked to adjourn the proceedings. Counsel 
for the group informed the Board that his 
clients had applied to the National Energy 
Board (the NEB) for a determination that only 
the NEB has jurisdiction to hear the LNG 
proposal. He then argued that the constitu- 
tional question, inherent in the application to 
the NEB, ought to be resolved before the OEB 
proceeded any further with the matter. In its 
written ruling, also issued on April 14, 1986, 
the Board denied this motion saying: 
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The Board denies this application for 
an order adjourning these proceedings. 


The: -BOarda iS .Of then opinions that on 
balance it would be just and conve- 
nient to continue as planned with the 
applications by Consumers’. 


Moreover, Order in Council No. 327/86 
instrumentally establishes the Board's 
jurisdiction in respect of the LNG 
Project and requires the Board to hold 
a public hearing. 


The Board therefore rules that it will 
proceed with the matters before it as 
scheduled, on Wednesday, April @ 30, 
1986. 


The hearing began on April 30, 1986, and conti- 
nuedsUntdewMay 30, 91986, at which etime it was 
adjourned to enable the Board to conduct its 
annual review of Ontario Hydro rates as re- 
quired by the Minister of Energy. The hearing 
reconvened on July 14, 1986, and was completed 
on August 25, 1986. 


On August 18, 1986, Procedural Order No. 2 was 
issued to define the order, manner and form of 
written argument. All written argument was 
submitted by October 10, 1986. There were 
forty-one volumes of transcript which contain 


6,889 pages. 
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Appearances 
era ne The following persons appeared before the Board 
and actively participated during the course of 
the hearing, either on their own behalf or as 
the representative of an organization or indi- 
vidual: 
DHE ROGErs.. .O.C, ee Special Counsel on 
J.D. Strung ) behalf of Board staff 
P.Y. Atkinson ) The Consumers' Gas 
F. DL! Cass ) Company Ltd. 
J Be OU GVs OSC) Union Gas Limited 
CAC Black ) TransCanada Pipelines 
M. Brown ) Limited 
J.S. Herron ) Township of Haldimand 
Jake. Tidal ) The Ministry of the 
Environment 
TAS Blite, -0..Ce ) Concerned Citizens of 
B.A. Harris ) Haldimand Township 
G. Hinton ) 
L.J. Forbes ) on behalf of herself 
L.F. Balint ) on behalf of himself 
6.14 An evening session was held on July 29, 1986, 
during the Design and Safety phase of the 
hearing, to permit members of the public and 
intervenors unable to attend the proceedings 
during the day to ask questions of the 
witnesses called by Board staff. Those 
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attending this session were also welcome to 
give opinions and state concerns. The following 


is a list of those who appeared: 


Members of the Public 


E. Dequehen 

G. Rogers 

B. Quarrington 
Lb. Meliroy 

Pa Macs von 

S. Johnston 


Intervenors 


K. Savage 
P.G. Tunney 
D. Chambers 
R. Giles 

Ba Tunney 


The following parties intervened in the proceed- 
ings on their own behalf but did not actively 
Participate in either the daily or evening 


sessions: 


E.A. Chambers 
W.F. Dix 

D. Innis 

A. Loughlin 

H. Loughlin 

R. Loughlin 

Te eLougnlin, Jr. 


U. and H. Stein 
D. Tollan 
P.J. Tunney 
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OmeG The following intervened in the proceedings on 
behalf of sanother party! (bute did notifactively 


participate in either»‘the daily or evening 


sessions: 

H. Dahme Concerned Citizens Against 
LNG - Cramahe 

DIANE Ueterela’ Energy Probe 

R. DeWolf Independent Petroleum 
Association of Canada 

E.G. Sheasby Interprovincial Pipe Line 
Limited 

R. Lightbody on behalf ot KE. and M; 
Larkin 

W. Blake Natural Resource Gas 
Limited 


G. Laidlaw Northern and Central Gas 
, Corporation Limited (now 
ICG Util test (Ontario) 
Ltd ) 


C.S. Stevenson, Q.C. Ontario Hydro 


OxLy A second evening session was held on August 14, 
1986, for the presentation of evidence by those 
intervenors unable to attend the proceedings at 
regularly scheduled times. The following came 


forward to give testimony: 


Citizens for Progress and Development in 


Haldimand 


J.R. Giles 
P. Greydanus 


mags > em er ee 
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S. Johnston 
J. Chalovich 
W. Finley 


Toronto Central Ontario Building and 
Construction Trades Council 


J. Kurchak 


- Begg 
Christie 


. Kelsey 


WO 


Concerned Citizens of Haldimand Township 


L.J. Forbes 
M. Hinton 
K. Savage 
T. Loughlin 


Intervenors Appearing on their own behalf 


N.A. Baird 
O. James 

J. innes 

Ds Pritcnara 


6.18 Although not a registered intervenor, one indi- 
vidual came forward and gave testimony on the 
danger he perceived his family's campground 
(Shelter Valley Trailer Park) had been placed 
under, due to its, proximity to the proposed 


site: 
S.J. Sawyer 
Witnesses 


GaLe The following is a list of all the witnesses 


who gave evidence before the Board in each of 
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the five phases of the hearing and for whom they 


appeared: 


Phase I - Need 


Consumers' 

R.G. Riedl Director, Gas Supply 

W.B. Saylor Director, Financial and 
Economic Studies 

J.R. Hamilton Assistant to Vice President, 
Marketing 

M. Mitchell Senior Vice President, 


Stone and Webster Canada Ltd. 


Board Staff 


Leo de Bever Director, 
Chase Econometrics Canada 


TCPL 
Bem. Ot ds Senior Manager, Transportation 
M. Feldman Manager, Facilities Planning 


Phase II - Alternatives 
Consumers' 
R.G. Riedl 


W.B. Taylor 


J.D. Drysdale Senior Engineer, Gas Supply 
Planning 
D.M. Kent Manager, Engineering Services 
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Riws= Graig 


M. Mitchell 


Union 

B.J. Kemble 
W.G. James 

PL Dae poset rk 
G.D. Black 


W. Andrewes 


Board Staff 


R.T. Liddle 


Manager, Exploration 


Manager, Engineering 
Manager, Facilities Planning 
Manager, Financial Studies 
Manager, Gas Supply 


Supervisor, Cost of Service 
Studies 


President, 
Liddle Engineering Ltd. 


Phase III - Design and Safety 


Consumers' 

R. Riedl 

A.J. Pleckaitis 
J.H. Alton 


L.E. Brown 


Dobie zinger 
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Project Engineering Manager 
Project Engineer 


President and Senior 


Consulting Engineer, 


Energy Analysts, Inc. 


Senior Process Consultant, 
Litzinger and Co. Engineers 


REPORT OF THE BOARD 


Board Staff 


G.F.I. Roberts 


D.H. Napier 


E. Grzesik 


Hede Wright 


Associate, 
Environmental Resources 
Limited 


Director, 
Chemical Engineering Research 
Consultants Limited 


Chief Engineer, 

Fuels Safety Branch, 
Ministry of Consumer and 
Commercial Relations 


Director and Chief Inspector, 
Pressure Vessels Safety 
Branch, 

Ministry of Consumer and 
Commercial Relations 


Ministry of the Environment 


P.K. Misra 


Intervenor 


Deke Bane 


Supervisor, Atmospheric Model 
Development Unit, Air Quality 
and Meteorology Section 


Evidence on his own behalf 


Phase IV - Site Selection and Environment 


Consumers' 

R.G. Riedl 

A.J. Pleckaitis 
G.M. Bolubash 


D. Lawrence 
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Director of Public Affairs, 
Research and Planning 
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D.M. Gorber 


A.W. Keir 


D.W. Reades 


G.M. Atkinson 


BE. Koczkur 


D. Stone 


T.A. McIelwain 


R.J. Leech 


E. Muller 


M.K. Hoffman 


C.N. Watson 


D.A. Griffiths 
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President and Director, 
Environmental Impact 
Assessment Studies, 

SENES Consultants Limited 


Manager, Economic Planning 
Division, 
Giffels Associates Limited 


Beimeipal, 
Golder Associates 


Engineering Seismologist, 
Acres International Limited 


Chairman and Director for Air 
Environment Studies, 
SENES Consultants Limited 


Consulting Environmental 
Scientist and Special 
Consultant to SENES 
Consultants Limited 


Hydrogeologist, 
Golder Associates 


Principal, 
Gartner Lee Associates Limited 


Principal, 
Terra Geographical Studies, 
Ine’ 


Soil Scientist and 
Vice-President, 


Smith, Hoffman Associates Ltd. 


Prrncipal, 
C.N. Watson and Associates 
Ltd. 


Vice President, Casualty 
Marketing Manager, 
Reed Stenhouse Limited 
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LT aybong Vice President, Technical 
Services, 
Reed Stenhouse Limited 


Ministry of the Environment 

R. Ramakrishnan Project Analyst, Acoustics, 
Noise Assessment Unit, 
Environmental Approvals and 
Land Use Planning Branch 

Township of Haldimand 

P.R. Walker PRincipsal, 
Walker, Wright, Young 


Associates Limited 


Concerned Citizens of Haldimand Township 


G. T#) Hinton Chairman 

Were Dig Member 

Union 

R.R. Bryant Senior Pipeline Engineer 
I. Moncrieff Environmental Planner 
C.M. Kitchen Principal, 


Ecoplans Ltd. 
E.E. Mackintosh President, 


Ecological Services Planning 
Weal 


Phase V - Pipeline Facilities 


Consumers' 


G.M. Bolubash 
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D.M. Kent 
Oe oe Al eon 


C.R. Smith Vice President, 
Smith, Hoffman Associates Ltd, 


63:20 A verbatim transcript of the proceedings and 
all exhibits are available fore publ ierfreviewlat 


the Board's offices. 
The Stated Case 


6.21 On jesugust Jl, 1986.+. basea on the evidence 
established in respect of the PLOject “in the 
course of the hearing, the Board notified all 
parties that it intended to state a case to the 
Divisional Court on its constitutional authority 
to issue a report further to the Order in Coun- 
cil and on its authority to rule on the two 
applications filed by Consumers', The Board 
was of the view that the jurisdiction of the 
Lieutenant Governor in Council to make the 
reference and the jurisdiction of the Board to 
deal with the applications had to be confirmed, 
particularly in light of the constitutional 


issue originally raised by the CCH. 


6.22 The Board invited all parties to submit, in 
writing, by August 15, 1986, Ehepr brief 
Opinions and positions respecting the facts 


that ought to comprise the background to the 


SSS ee ee eee ee eee 
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stated case and the phrasing 


questions of law that ought to be put to 
Divisional Court. Written submissions 
received from Consumers', Union, ICG, the 


and Special Counsel. 


The 


stated case requested the opinion of 


Divisional Court on the following questions: 
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abe, 


(2) 


(3) 


Does the Ontario Energy Board 
have jurisdiction to issue an 
order granting leave to construct 
two natural gas transmission 
Pipelines pursuant to section 46 
of the Ontario Energy Board Act, 
as requested by The Consumers' 
Gas (Company. Ltd. nr, its)sanpl1— 
Gation of October 15, 19852 


Does the Ontario Energy Board 
have jurisdiction to grant a 
certificate of" =public™ conven — 
ence and necessity to construct 
works to supply gas and to supply 
gas, pursuant to section 8 of the 
Municipal Franchises Act, as 
requested by The Consumers' Gas 
Company Ltd. in its application 
Of JOctobem 15 aml. bor 


Does the Ontario Energy Board 
have jurisdiction, as required 
by the Lieutenant Governor in 
Council. by Order jin Counc 1327/ 
86 issued pursuant to section 


36 of the Ontario Energy Board 
Act dated January 30, 1986 to: 


(a) hold a public hearing with 
respect to the Project; 


of the question or 


the 
were 
CCH 


the 
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(b) report to the Lieutenant 
Governor in Council on 
Whether the Project is in 
the pudlic interest? 


The stated case was filed with the Divisional 
COumRteesoOne September 22, 1986, and was heard on 


October 20,and 21, 1986, 
On November 10, 1986, the Divisional Court re- 


leased its decision in which it answered all 


three questions in the affirmative. 
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The PUBLIC PARTICIPATION 


IpeeOtOetmutGustagiliatate public sparticipation, 
the Board undertook a number of measures to 
ensure that the public understood the hearing 
process, the procedures for participation, the 
issues to be examined and the organization of 
evidence, In addition, the Board directed a 
great deal of effort towards making partici- 
pation convenient to those members of the public 


most directly affected by the proposal. 


Since the applications and reference aroused 
the interest of many residents and landowners 
in the vicinity of the site selected in Haldi- 
mand Township, the Board was of the view that 
if it were to hold the hearing at its offices 
in Toronto, the important participation of 
these parties would be effectively prohibited. 
The Board, therefore, chose to hold the hearing 
at the Cobourg Lions Club Centre, about 15 km 
from the proposed site. 


7/1 


REPORT OF THE BOARD 


Consumers' was also acutely aware of the value 
Of public Spark! cipation. Consequently, the 
company conducted an extensive public partici- 
pation program in an attempt to both inform the 
public about the proposal and ideally to achieve 
an informed consent. Although all members of 
the public were not persuaded by Consumers' to 
Support the proposal, its program was, at the 
very least, successful in stimulating public 
participation throughout the development of the 


proposal and the hearing. 


The local media also encouraged public partici- 
pation by their daily reporting of the proceed- 
ings. In addition to a fair analysis of each 
phase of the hearing, the local newspapers 
interviewed many of the hearing participants 
and published the positions of parties both in 
support of, and in opposition to, the proposal. 
The Board placed various advertisements in local 


newspapers and on local radio stations. 


The following summary outlines the efforts of 
the Board, and of Consumers', to facilitate 
public participation. Although this summary 
does not include each meeting or discussion 
between Board staff, Consumers' and the public, 
it does highlight the more formal attempts to 


ensure public participation. 
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Ontario Energy Board 


han ® 


The Board's Notice of Reference and Applications 
and Notice of Hearing were published in the 
Ontario Gazette and five newspapers; they were 
also sent to the clerks of sixteen municipali- 
ties in the area of the proposed facility and 
any railways and utilities whose lands might be 
crossed by the proposed pipelines. In addition, 
copies were sent to the ministries of Natural 
Resources, Agriculture and Food, the Environ- 
ment, Transportation and Communications, 
Consumer and Commercial Relations, plus’ the 
Ontario Federation of Agriculture and the Envi- 
ronmental Assessment Board. Two hundred and 
twelve private citizens and interested organi- 


zations also received the notices. 


In March, Board staff met with two citizens 
groups to outline the interrogatory and hearing 
processes and to instruct them as to how to 


participate. 


Pursuant to the Notice of Reference and Appli- 
cations and Notice of Hearing, the Board 
indicated that the hearing would commence on 
Wednesday, April 30, 1986, and that a pre- 
hearing conference would be held in Cobourg on 
Tuesday, .March, 25, 1986, At the pre-hearing 


conference, the Board outlined the procedures 
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it. proposed to follow # in athe hearing and 


solicited comments on these procedures. 


Wi 2, The Procedural Order issued on March 27, 1986, 
reflected input received at the prehearing 
conference and contained instructions on how to 


intervene, file evidence and participate. 


7.80 On April 29, 1986, a public information trader 
was opened by the Board on the grounds of the 
Cobourg “Lions “Club #Centre. The trailer was 
staffed with an information officer and remained 
open throughout the hearing. Theeterailer con 
tained copies of all evidence and verbatim 
transcripts of the proceeding. In~addvtion, a 
hearing schedule was provided to the public on 
a daily basis. A photocopier was provided for 
copying evidence and a sign-out procedure was 
established to enable participants and _ the 


public to review material overnight. 


qe Dates for filing of evidence by local inter- 
venors were extended by the Board for those 


unable to meet previously established deadlines. 


1 led The Board conducted evening sessions of the 
hearing to allow input from members of the 
public and intervenors unable to attend during 
the day. Evening hearings were held July 29, 
August 14, and August 18, 1986. 
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Between September 17th and 19th, secretarial 
services were provided by the Board, in Cobourg, 
for the typing of arguments for intervenors who 


appeared on their own behalf. 


Consumers' 


7.14 


Tale 


During the course of the site selection and 
environmental assessment processes, Consumers' 
conducted a four stage public participation 
program. The fundamental goal of the program 
was the systematic development of informed 
consent for the LNG project among the public 
which included, not only the general public, 
but also landowners, neighbours, area _ resi- 


dents, the media and elected officials. 


Stage 1 of the process extended from March, 
1985, when the project was announced, to June 
Of that yvear. Meetings were held with the 
councils of the local municipalities and a 
public information centre was established in 
Castleton, Ontario, for two days in April. 
Approximately 500 people attended the centre, 
where information about the project was given 
out and comment forms were distributed. Ap- 
proximately 175 forms were returned, reflecting 
the concerns of the public which emphasized 
safety, environmental, financial and economic 


issues. 


TPS 
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7 6 Stage 2 of the process extended from June to 


August, 1985. An information package was mailed 


to each household in Haldimand, Cramahe and 
Brighton Townships on June 17th, and as a 
result, approximately 372 people requested 
further information. At the same time, the 


project was advertised in the local and regional 
newspapers. .On June 26, after Haldimand-3 had 
been announced as the preferred site, a project 
information centre was established in the 
Village: off Colborne; wawhichy was openy to "the 
public five days a week. An information centre 
was also held for two days at the public school 
in Colborne and was visited by approximately 
227 people. Again, several comment forms were 
returned by members of the public and analyzed 
by the consultants. The concerns expressed 
centred on the issues of safety, noise, aesthe- 


tics, air quality and municipal finance. 


Ted Stage 3 of the public participation program was 
conducted from September to early November and 
incorporated the detailed environmental assess- 
ment of the Haldimand-3 site. During this 
period, eight persons from the Haldimand area 
were taken on a tour of the Northern Indiana 
Public Service Company LNG plant (the Laporte 
facility) near Laporte, Indiana. Tngeaddition, 
property owners within 2 km of the Haldimand-3 


site were interviewed and Consumers' attempted 
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to resolve their concerns. The public informa- 
tion office was moved to Grafton and an open 
house was held on October 29th and 30th. Busi- 
ness opportunity seminars were conducted during 
the last week of October and the first week of 
November to inform local businesses of the 
potential opportunities associated with the 
project. During Stage 3, meetings were also 


held with Haldimand Township Council. 


Stage 4 took place after the Leave to Construct 
and Certificate applications had been _ filed 
with the OEB, and continued until the commence- 
ment of the hearing. During this’ stage, 
Consumers' attempted to resolve some of the 
concerns of the public. It agreed to lower the 
height of the tank by 10 metres, from 50 metres 
to 40 metres, and to try to eliminate all views 
of the tank within 2 km by means of on-site and 
off-site landscaping. Newspaper advertising of 
the project was again conducted in February, 


1986. 


In November, 1985, and February, 1986, there 
were two public meetings of the Haldimand 
Township Council with respect to the Official 
Plan and Zoning By-law amendments. After the 
first of these meetings, a group of citizens 
supporting the project, the Citizens for 
Progress and Development in Haldimand, was 
established. 


yy 
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V.128 Ms. Lawrence and Mr. Keir, on behalf of Con- 
sumers', visited the Laporte facility in Indiana 
and interviewed local officials, businessmen 
and residents living near the facility. This 


trip was an attempt to discern the attitudes of 
people living near an LNG facility. Mr. Keir 
reported that most of the 18 people interviewed 
had relatively few concerns with the plant. 
Property values did not appear to have declined 
and there were no records of complaints to 


Vocal saofficialis: 


Tago In Mr. Keir's»sopinion, the public: participation 
program was successful in that the local muni- 
cipal council had approved the Official Plan 
and Zoning By-law amendments and a Development 
Agreement had been successfully negotiated. In 
addition, Consumers' had made changes to the 
project plans to accommodate, as much as pos- 
sible, the citizens' concerns for visibility. 
The citizens' concerns had also influenced the 
project with respect to the proposed monitoring 
program for local wells and for noise contain- 
ment. Also, if the facility is approved, 
Consumers' has agreed to meet with four families 
who are the owners of property in close proxim- 
ity to the site, within two months of the date 
of the approval, to discuss their concerns 
relative to property values and to report back 


to the Haldimand Council. 
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hee 2 Mr. Keir also stated that Consumers' believed 


the program had successfully achieved the 
informed consent of a majority of the residents 
of the Township. 


7/9 


reer 


“ety tf ast ae PgeEAeE Sage: . age io aoa ot at: Bes 
oA ‘Yo. @ Labte® « ylodemo ce, “ie wengrta » orks to Nae 
naehisencWts a othethde SS, cmap deen 29 Unkis meal 

tpt ti Peep Gs attanneyy : eft Athy, Pe 


@ eo Gas - a m4 @oae ew T 


pec le (wiwt Ae¢ of sf Ss (et 


fabnega< ee : i noe eye 


ee ee 


so pr i re am pr a 


REPORT OF THE BOARD 


8. THE NEED FOR FACILITIES 


Introduction 


Surya 


In assessing the need for facilities, it is 
important to determine not only the future 
demand for natural gas but also the best method 
to meet that demand. This requires a determin- 
ation of the magnitude and duration of demand 


during the peak period. 


Agmeprelimi nary *“SanalysisiPofrmthe trends and 
patterns of the demand for natural gas within 
Consumers' system, in 1982, showed that the 
rate of growth of peak day sendout exceeded the 
rate of growth of average daily sendout. Conse- 
quently, Consumers' submitted, its load factor 
was deteriorating and the company was developing 


a “needle peaking" characteristic. The company 
determined that this problem could not be reme- 


died by the use of traditional supply sources 
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and that a less conventional solution was re- 


quired. 


On that basis, Consumers' set up a Gas Supply 
Task Force to study the expected growth in peak 
day requirements and to propose alternative 
methods of meeting it. In, January, 193837) tne 
Task Force reported that a need existed for a 
"peak shaving" facility, and that an LNG plant 


was the best solution. 


In June, 1983, Consumers' retained Stone and 
Webster Canada Ltd. (Stone and Webster) to 
review the Task Force report. Following the 
Stone and Webster critique, Consumers' initiated 
a Gas Supply and Demand Study (GSDS) to estab- 
lish a methodology to forecast demand, to assess 
the potential shortfall in peak day gas supply 
over the period 1984 to 1994, and to examine 
alternative ways of meeting the demand. The 


GSDS was completed late in the summer of 1984, 


The basic objective of the study was to examine 
trends in gas demand for the past ten years by 
market sector and to develop a forecast of the 
annual, monthly, daily and peak day demands for 


the next ten years. 


The GSDS team developed an econometric model 
which forecasted sendout volumes. The model 


contained terms for three economic factors: 
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growth in Gross National Product (GNP); rate of 


inflation; and interest rates. 


Bid These three factors were given values’ which 
were representative of four economic scenarios 
which Consumers' called "Base", "Pessimistic", 
"Optimistic" and "Base with Energy Tax Reduc- 
tion" (ETR). The values given to the economic 
variables and the resulting projections of 
sendout and growth rate are shown in Table 8.1. 

Table 8.1 

Consumers' Annual Sendout Projections 
For Ontario and Quebec 
Average Approximate 
GNP Real Total 
Growth Sendout 
Projection Interest Growth 
Scenario to 1994 Inflation Rates to 1994 
(% per year) (106m3) 

Pessimistic 2 Rising High 150 

Base 3-4 Stable Stable 800 

Optimistic over 4 Low Declining 1,400 

ETR 3-4 Stable Stable 1,900 

8.8 In conducting this forecast, Consumers' employed 


a concept known as the degree day celsius (DDC) 
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which assumes that when the outside temperature 
falls below 18°C, there will be a demand for 
gas for space heating. The DDC is an expression 
of the difference between 18°C and the average 
outside temperature on each day. That Vvsye ats 
the outside temperature on any given day is 
10°C, the difference of &°C contributes 8 degree 
days to the estimate of coldness of the weather, 
which equates to a specific estimate of gas 
demand. Therefore, the colder the weather, the 
higher the DDC condition and the higher the 


demand for gas. 


The GSDS team analyzed temperature data over a 
36 year period to develop a typical year and 
determined that the average of the peak days was 
A637 DDGrcong1 tion. 


Consumers' submitted that it had used a 39 DDC 
condition in forecasting future demands on its 
system. The evidence indicated that a peak of 


this magnitude would occur once in 4 years. 


The annual sales forecasts to 1994 were derived 
from the econometric model and segregated into 
seasonal and daily volumes. This activity 
generated load occurrence and load duration 
curves which Consumers' considered probable for 
the next ten years. The peak requirements 


under the 39 DDC condition to 1994 for the 
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Pessimistic scenario with normal weather was 
forecast’ tombe 64.5 iOem while the Base, 
Optimistic and ETR scenarios raised the levels 


ComOOlT 2 ht 3 Lb eanderio. S 10°m?, respectively. 


Consumers' submitted that the Base scenario did 
not predict 1985 sendout with acceptable accu- 
racy. It concluded that because of falling oil 
and gas prices the volumes derived from the 
Optimistic scenario were likely to be more 
representative of future growth even though the 
model does not deal explicitly with prices. 
This led the GSDS team to conclude that average 
annual volume growth to 1994 would be approxi- 
mately 1.5 per cent, a figure that was later 
generally confirmed by Dr. de Bever of Chase 
Econometrics Canada. The GSDS team also con- 
cluded that average peak day growth would be 
1.47 per cent per year. As a result, both 
annual and peak day demand are forecast to grow 


at essentially the same rate. 


The projected growth in the absolute level of 
annual peak day demand led Consumers' to esti- 


mate that system peak day demand would increase 


by approximately 8,500 HOP ns, while annual de- 


mand would increase by 1,229 Gems by 11994. 
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Assessment of Forecast 


rt 
~ 


Consumers' Load Factor 


In) Suppor Egwor abs ‘Gontention thateye cay load 
factor was deteriorating and that it was 
developing a needle peaking characteristic, 
Consumers' submitted that between 1977 and 
1982, its average peak May sendout grew at a 
rate of 4.7 per cent per year while its average 
daily.sendout. inereased -at agrate, of ondy iS 
per cent per year. Furthermore, it submitted 
that the situation had been aggravated by the 
fact that the temperature sensitive portion of 
its market. increased from 50 per cent in 1975 
to 64 per cent in 1984 while the industrial or 
non-temperature sensitive portion decrease. 
Erom. 50 percent. -to,.36 peri cent -over the® same 


time period. 


Upon cross-examination by Special Counsel, it 
became apparent that these sendout figures were 
not based on normalized data and that the dif- 
ferences in demand may, therefore, simply be a 
function of abnormal weather in the years an- 
alyzed. Using normalized data, Special Counsel 
submitted, Consumers' would actually have ex- 
perienced an average growth in peak day sendout 
of only 1.6 per cent between 1977 and 1982. 
Moreover, he suggested that the computation of 


the average annual growth rate is very dependent 
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upometthe? time trance’ vandlvstarting. point: PE 
Consumers’ chose to measure this rate between 
EOTO Vand Sa 947 her submitted, the figures would 
demonstrate that the company's load factor has 


in fact improved over that time. 


Special Counsel argued that to determine the 
trend in peak day and annual sendout, it would 
be more appropriate to fit a trend line through 
data using linear regression analysis. This is 
a methodology which defines a straight line 
having the least error of any straight line 


which might be drawn through the data. 


Using this method, he submitted, the average 
annual rates of growth were 2.3 per cent for 
pear day Ysendout Yand® 2.7 per” cent ‘for’ total 
potential annual sendout, between 1977 = and 
1985. These figures substantiate his assertion 
Ghat’ thte**Voady"ftactor™ has “improved “over that 


time period. 


Special Counsel submitted that the overall 
impression that the load factor was deterior- 
ating from a rapid expansion in the temperature 
sensitive portion of Consumers' market is not 
borne out by the normalized historical data 


collected by the company. 
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Forecast of Annual Demand 


One way of assessing the accuracy of the econo- 
metric model to forecast future demand is to 
measure its historic performance. Upon compar- 
ing the “forecast “and actual» *°volumes for the 
Base scenario, however, Special Counsel submit- 
ted that, while the model was relatively 
accurate in. forecasting annual sendout for the 
residential and commercial market, it underesti- 
mated actual industrial sendout by 6.8 per cent 
and. let sper <cent in). oO84yandy L285, respec= 
tively. 


Furthermore, he submitted, in just two years 
Consumers' has adjusted its forecast of annual 
industrial sales to increase 24 per cent above 
that originally estimated in its 1994 Base 
scenario. These figures illustrated the rela- 
tive sensitivity to the price of alternative 
fuels of the industrial market compared to the 


residential market. 


Although Consumers' replied that the increased 
industrial sales were the result of an upturn 
in the economy that was not accurately antici- 
pated by even the most sophisticated analysts, 
Special Counsel maintained that the magnitude 
of the errors instills little confidence in the 
forecast of industrial sales. He cautioned the 


Board to consider the implications on _ the 
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Consumers' system if substantially greater 
industrial Gemand were to occur over the fore- 


cast horizon. 
Forecast of Peak Demand 


Forecasts of peak demand are necessary for 
determining the optimal mix of future gas sup- 
plies. In order to determine demand levels 
during peak periods, Consumers' developed load 
curves using a trend analysis of the shares of 
heating load in each month. These were then 
divided into daily loads using the volumes 
consumed on each degree day. Memdaily non-= 
heating portion of the load was then added to 
the daily heating loads. Company witnesses 
testified that forecasting peak day sendout is 
a much more complicated and difficult task than 


forecasting annual demands. 


Special Counsel submitted that upon comparing 
actual and forecast volumes, Consumers' data 
revealed an average error of 2.4 per cent in 
peak day demand from 1984 to 1986. Moreover, a 
comparison of the actual and forecast peaks for 
1984 revealed that Consumers' overestimated the 
magnitude of every one of 10 representative 
peak days by, in some cases, as much as 8 per 
cent, and that the average error in peak day 
forecasts was about 5 per cent, less than one 


year out. 
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Consumerssiastaved jehateesucttsanvV error was. not 
significant and that it would be more concerned 
if the model had predicted volumes below the 
actual transactions. It submitted that the 
average difference from 1984 to 1986 was 1.26 
per cent above the forecast. The company sub- 
mitted that it was 95 per cent certain that the 
peak day sendout in 1994 would lie entirely 
above the Base scenario volume of 69.2 10 ee ews 


the peak day. 


Special Counsel contended, however, that errors 
that are consistently in the same direction may 
point to a fundamental problem in the model. 
He cautioned the Board to consider whether the 
impact of conservation as well as the use of 
high-efficiency furnaces and electric heat 
pumps had been adequately reflected in the 


company's analysis. 


Moreover, Consumers' contended that it experi- 
ences lower growth in the summer and higher 
growth in the shoulder and winter months, which 
creates a steeper load duration curve. Special 
Counsel argued that a comparison of the forecast 
of total potential sendout by season for 1984 
and 1994 revealed an almost identical annual 
rate of growth for all three periods. Conse- 
quently, he argued, if the load duration curve 
in 1994 is expected to have the same shape as 


it has at the present time, the Board should 
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et 


question why the same mix of natural gas sources 
used to meet the present need cannot economic-— 


ally serve future gas demands. 


In reply, Consumers' relied upon the evidence 
of TCPL, which indicated that WPS will not be 
available in the coming years at the same levels 
as - ine the) past. *»Consumers” <submutted that the 
Board should take this likelihood into account 
in assessing the company's need for additional 


peak day supplies. 


Design Degree Day Analysis 


8.28 


The choice of design degree day criteria for 
planning purposes affects the need for facil- 


ities and the analysis of alternatives. 


Consumers' submitted that its present design 
degree day level is very low in comparison to 
that of other Canadian and American gas utili- 
ties. Mr. Mitchell of Stone and Webster 
indicated that the design of American facilities 
is based on the coldest day to occur once in a 
Onn to. 30 year period. Consumers' submitted 
that other Canadian utilities provide for the 


coldest day occurring once in 31 to 37 years. 
Special Counsel contended that the figures from 


other utilities. provided by Mr. Mitchell are 
not comparable to those used by Consumers’ 
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because they do not indicate the frequency of 
occurrence of the coldest day. Furthermore, he 
indicated that the coldest day in the past 36 
years, based on the weather data used by Con- 
sumers', demonstrated a Ae DDC COndltirToms: 
Therefore, Consumers' is no less conservative 
than? vanyerothert utility “inthis!” regard: He 
added that Consumers' may be even more conser- 
VAtT VER tIneethateeit does "not commit all” of ‘its 
potential interruptible load during the plan- 


ning process. 


Consumers' replied that this assertion overlooks 
the level of curtailment associated with the 
cold weather test. While it uses a 39 DDC 
condition and 2,800 genie: of daily curtailment 
LOE planning “purposes; Tt submitted" that “the 
cold weather test assumed a 41.5 DDC condition 


and curtailment of 5,600 fo ne per day. 


Consumers' added that while it is true that the 
coldest weather experienced in Toronto over the 
last 36 years was a 41 DDC condition, the 
probability of this event occurring or being 
exceeded is once in 9 years, while its design 
basis of a 39 DDC condition has a probability 


of once in 4 years. 


The company submitted that the Board should 
reject the notion that its design degree day 


level is too high and bear in mind that if the 
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company were to underestimate the demand on its 
system, its ability to supply firm customers on 
peak days could be jeopardized. In any event, 
Consumers' submitted that if it was to over- 
estimate its requirements it would simply mean 
that additional peaking capacity would be in 
place a year or two before it was needed. Even 
imhehatvesituationy at ssubmitted, the, facility 
would be utilized to reduce curtailment and 
increase gas sales for the benefit of all 


Consumers' customers. 


8.34 Special Counsel cautioned that the choice of 
design DDC condition affects both the need for 
the facilities and the analysis of the altern- 
ative ways of meeting that need. He submitted 
that the most economical alternative could 
differ if an average year were used as_ the 
basis for selection. He argued that because 
each of the alternative peaking facilities 
would be utilized in excess of the average rate 
of operation in a year with a 39 DDC condition, 
the economic evaluation is biased in favour of 
a more capital-intensive alternative (the LNG 
facility) and against those with higher opera- 
ting costs (propane-air facilities or purchases 
£rom) TGPL) « 


Sys 
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Demand Management 


8325 


As mentioned above, one method of managing peak 
day demand used by Consumers' is the curtailment 
of p~thewsupplyirof gasrto tts imterruptible cus= 
tomers. These customers are generally equipped 


to operate with alternate fuels. 


The total theoretical curtailable load based on 
the present contracts is OFFO 15 eae per 
day. Consumers' has over 1,000 interruptible 
customers, but only those contracting for very 
large volumes, who could curtail on relatively 
short notice, would assist in decreasing the 
load on peak day. In fact, Consumers' indicated 
that by curtailing fifty of those customers, 50 
per cent of the entire contract interruptible 
volumes could be utilized. The principal dif- 
facultyowin scurtaitlings ithe “remaining 50 per 
cent, Consumers' submitted, is that the piping 
changes necessary for switching fuels require 
the services of certified gas fitters and their 


availability can be a problen. 


Consequently, it submitted, some interruptible 
customers are useful for load management only 
in a seasonal context where notice periods are 
several days or weeks. They are not’ directly 
helpful in managing peak day demands where the 


notice period is usually only a matter of hours. 


8/14 


REPORT OF THE BOARD 


Consumers' has generally operated on the basis 
of a planned curtailment of 1 per cent of annual 
sendout, although the actual experience in the 
years 1984 to 1986 was closer to 0.5 per cent. 
The forecasted peak day curtailment for 1984 to 
1985 was 5,014 ibenes If the LNG alterna- 
tive is accepted, Consumers' proposes to reduce 
thisewvevel -to-27, 800 Lorne in the early years of 
operation, but by 1994, because of increased 


demand, the levels of curtailment may be higher. 


During the hearing, Consumers' witnesses placed 
considerable emphasis on the gas supply crisis 
in February, 1980, which resulted from a valve 
failure at the Princess Gate Station of NOVA at 
Empress, Alberta. birming wethiss tiailumes Cone 
sumers' curtailed 6, 416.3 Fone and came very 
close to interrupting gas supply to its firm 
customers. The evidence showed that Consumers’ 
curtailment due to weather conditions alone, 
however, was only 2,453 enae during the 


Princess Gate failure. 


Special Counsel suggested that Consumers' ought 
to have engaged in a more aggressive program to 
induce firm customers to enter into interrupt- 
ible contracts and thereby enable the company 
to meet the peak day demand forecasts without 


the construction of additional facilities. 
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Consumers' submitted that the annual revenue 
shift resulting from such a campaign to increase 
interruptible load would exceed the cost of 


service of the LNG facility alone. 


Special Counsel maintained, however, that if the 
company had explored the alternative of demand 
Management more aggressively and reviewed the 
economic variables involved more closely, the 
Board would have a better idea of the amount of 
peak growth that could be mitigated by this 
means. He added that while demand management 
would not solve the entire peak day supply 
problem, it might reduce the additional capacity 
required or postpone the need for additional 
facilities. As a result, he submitted, the 
economic comparisons of the alternative ways of 
meeting the need may be significantly affected 


by this omission. 


Consumers’ replied that Lteeuhad carefully 
assessed the viability of demand management and 
had determined that it would be inadequate in 
the present circumstances. It submitted that 
the Board should reject the judgment of experi- 
enced management only if it has been based on 


erroneous data. 
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Findings and Recommendations 


8.44 


Given the timing of this proposal, the forecast 
of the future demand must, by necessity, be 
made in an extremely uncertain environment. 
Uncertainties regarding the price of natural 
gas resulting from the Agreement on Natural Gas 
Markets and Prices, the relative price of oil 
and the rate of conservation in the face of 
lower natural gas prices all contribute to the 
difficulty in forecasting natural gas sales. 
While forecasting annual demand may prove 
difficult in the face of these uncertainties, 
forecasting peak day demand is substantially 
harder. Consequently, forecasts of peak day 
demand ten years into the future are very 


speculative. 


The Board is of the view that the normalized 
data do not support Consumers' contentions that 
its load factor is deteriorating and that it is 
developing a needle peaking characteristic. 
Moreover, it is clear that while the company's 
temperature sensitive market has increased, the 
effect appears to have been offset to some 
degree by conservation and other factors. The 
Board accepts that the figures advanced by 
Special Counsel are reliable and that, based on 
the results of the linear regression analysis, 


Consumers' load factor has actually improved 
over the period 1977 to 1985. 
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The Board is of the view that Consumers’ has 
implicitly = employed "a "4 “DDG «condition™ for 
facilities elannings purposes fin Wthis’ instance: 
The demand forecasts have been determined on 
the @basasumol weather conditionsi@ewhich are 
likely tomsoccurn pmuch Bless! Birequently than 


indicated by the company. 


The Board) tisssot othe )vilew that the “company s 
annual demand is increasing at an average rate 
of ‘about 1.5 pers cent per year, although year- 
to-year changes could be substantially above or 
below that level. A precise estimate of the 
forecast error cannot be made until the fore- 
casting model has been tested for several 
years, without modification, against actual 


demand experience. 


While the Board recognizes that all forecasts 
anrelifsubjectie tor limitations® with respect toa 
their accuracy, the magnitude of the forecast 
errors identified by Special Counsel give the 
Board some cause for concern. If Consumers' 
industrial sales were to continue to exceed the 
forecast to the degree they have in the past 
two years, the load factor would continue to 


improve, contrary to the company's submissions. 
The Board is of the view that demand management 


techniques have not been fully explored by the 


company. The Board recognizes that it is a 
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elemamad Vantage Ss tOrwea  Vitiii ty. to. ‘construct 
facilities since a Yrate-of- return is earned on 
IicuG~med —costs, Load management techniques, on 
Enes obnerm hand, do, not (Garns a rate of return. 
Regardless of the volume’ of future peak day 
demand, the need may best be served by obtaining 
additional gas from underground storage together 
with emphasis on enhanced demand management 
techniques to encourage additional interruptible 
load. 


ine Board is ,of the view that the forecast of 
Peake ayedemani nas not stood up (oO -—eritical 
analysis. While the Board finds that the 
forecasted peak day demand of 8,500 LOoine. 
in the period 1985 to 1994 has not been demon- 
strated, it is prepared to admit that, due to 
the complexity of the matter, it cannot state 
an alternative volume which would reasonably 
bear the test of time. Rather, contrary to the 
company's contentions, the forecast has consis-— 
tently overestimated peak day demand and the 
load duration curves are not steepening. There- 
fore, the Board is of the opinion that Con- 
sumers' has not demonstrated that there exists 


a need for peak shaving facilities. 
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o THE ALTERNATIVES CONSIDERED BY CONSUMERS' 


Introduction 


As has been established, there is considerable 
uncertainty about the timing, magnitude and 
Shape of the future demand growth for natural 
gas. Therefore, to make an accurate comparison 
of alternatives it is necessary to evaluate the 
ability of each alternative, or combination of 
alternatives, to satisfy Consumers' perceived 
need of 8,500 iG sme per day for approx- 


imately seven days in a year. 


In addition, the various alternatives must be 
compared on the basis of cost, security and 
diversity of supply, system reliability and 
flexibility. Once Consumers' had identified 
the future need for additional gas _ supplies 
between 1984 and 1994, it determined that a 
combination of engineering options would be 


9/1 


tap ee ele el i ae ee eee eS 


REPORT OF THE BOARD 


necessary. It aAdentitied a need for new Gacil— 
ities and pipeline supplies in order to achieve 
a “satisfactory (security Of (supply and “to omect 
its stated objective of providing gas at the 


most favourable cost to its customers. 


The four alternatives presented by Consumers’ 


and reviewed were: 


‘e) to purchase additional WPS from TCPL; 


fe) to use propane-based peak shaving facil- 
ities; 

O to expand Tecumseh underground storage 
facilities, including increased storage 


and transportation by Union; and 


fo) to construct an LNG facility. 


Additional WPS from TCPL 


9.4 


TCPL indicated that at present, it does not 
have suffcient capacity in its pipeline to 
guarantee the provision of WPS volumes. Con 
sumers', therefore, began an investigation, 
jointly wrth wUnWYonmaehry enquiring ’’of TCPL in 
1982, as to the cost of providing additional 
volumes up to 14,000 moe ws per day of WPS. 
TCPL advised that this option would involve a 
capital expenditure of about $738 million to 


provide additional pipeline and compression 
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facilities. Consumers’ share of these costs 
would have been in the order of $480 million, 
estimated to he approximately five times the 
cost of any other alternative. Consumers' 
considered the cost of this alternative to be 


prohibitive. 


Propane Alternative 


O%5 


The second alternative considered by Consumers' 
was the possibility of using propane facilities, 
a concept that is used in Winnipeg for providing 


peaking service. 


Propane gas can be liquefied by applying pres- 
Sure at ambient temperatures and can be kept 
liquid at approximately 1030 kPa (150 pounds 
per square inch (psi)) and can be easily stored 


in pressurized tanks or refrigerated. 


Within the propane alternative, three supply 


methods were identified and analyzed: 


O propane-air injection; 
O pure propane injection; and 
fe) point-of-use. 


The propane-air injection method involves the 
mixing of 55 per cent propane with 45 per cent 
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air to achieve a mixture with a heating value 
Ober 400eGBTUeipereecibice Goot Ech) and echen 
injecting the propane smixturesiinto jthe distrib- 
ution system to mix with natural gas which has 
a heating value of approximately 1000 BTU per 
GiEk 


The propane-air injection stations WOU fob 
the most part, be located in densely populated 
areas and therefore, there would be noise and 
safety factors which would have to be considered 
with the installation of compression and storage 
facilities. Additional traffic in these areas 
would also be caused by tank-truck deliveries 


of propane. 


It was determined that four feeder stations 
could be used in this option and the net result 
would ssbe,}-a) srediuctaony of. )27:000 We as in the 
peak day demand. The cost was estimated to be 
in the order of $20 million to provide one- 


quarter of the identified peak day deficiency. 


The second method of using propane for peak 
shaving service would be by direct injection of 
pure propane into the natural gas stream. This 
method would enrich the heating valve without 
changing the combustion characteristics of the 
gas and would therefore reduce the volume of 
gas used by the customer. Consumers' testified 


that in addition to customer difficulties, the 
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direct injection option would present technical 
and engineering difficulties as well as admin- 


istrative and rate implications. 


The third and most feasible propane alternative 
was the point-of-use method. Large-volume, 
firm customers in the Consumers' system would 
be identified and have stand-by propane-air 
systems installed at their plants by Consumers’. 
The customers' systems would be adjusted in 
order that either natural gas or propane-air 
could be burned. Consumers' would control the 
Switch-over system and would supply the propane 
at the same price as natural gas, even though 


propane is more expensive. 


Consumers' was able to identify only 54 custom- 
ers who might be suitable candidates’ for 
conversion to this propane-air option. Tiara 


54 were to be served on a peak day by the 


propane-air facilities, the peak day demand 
wou digg bewiareduced bye “onlyqr2;300.- to. .2,.700 
Oem 


After deducting the energy costs for the natural 
gas to serve peak demand, the net operating 
cost to Consumers' to provide the propane-air, 
interruptible service to its five largest indus- 


trial customers would be $700,000 annually. 
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Problems were anticipated by Consumers’ in 
acquiring municipal approvals for the property 
rezonings that would be required. Objections 
were also anticipated with respect to the 


additional traffic with propane cargoes. 


The point-of-use method did not meet the cold 
weather test set by Consumers', whereby only 
2,800 10°m> of curtailment would be re- 
quired to meet a peak day demand in 1994 in 
order fithats itani) addi tionalen 2, 800 ee ae would 


be available for a 41.5 DDC condition. 


On the basis of these analyses, Consumers' 
concluded that the point-of-use method was not 
a suitable solution to meet their needs. Its 
potential as a load management tool was found 


to be limited. 


The GSDS model also confirmed that this method 
required more underground storage and more 
reliance on TCPL to supply additional volumes 
of gas at a lower load factor. it could not 
meet the guidelines for curtailment and would 


be more expensive than the LNG facility. 


Special Counsel submitted that the propane 
alternative taken alone is not’ reasonable, 
relative to the LNG facility, to meet the 
perceived need because it would satisfy only 


one-third of the required peaking service. He 
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further argued that the propane alternative 


could be a suitable demand management technique. 


The Tecumseh Alternative 


9F20 


The Tecumseh underground storage facilities, 
Owned jointly by Consumers' and Imperial Oil 
Limited, are located 15 km southeast of Sarnia. 
They are interconnected with the TCPL and Union 
facilities by two NPS 30 pipelines which run 
from the reservoirs to Union's Dawn compression 


station. 


The Tecumseh underground facilities are com- 
prised of five pinnacle reef reservoirs. When 
the reservoirs are full, the total gas in place 
is aPoL2oe 9 Och? at a pressure = of ~"1,700 
psi. The working volume of these reservoirs is 
irs 71 Soen- (59 Bcf) and the remaining space is 
occupied by cushion gas. Cushion gas is the 
gas volume needed to maintain a pressure level 
to deliver gas during a withdrawal period. 
Below this level, it becomes increasingly dif- 


ficult ™to-deliver gas. 


Consumers' has a contract to 1996 for Tecumseh's 
working volume. Tecumseh has contracted to 
deliver at a peak day rate of 1.71 per cent of 
its working volume. This rate can be maintained 
Unt Pie725 5 ™peretcent of the working volume has 
been withdrawn which generally occurs towards 
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the end of February. Tecumseh then provides 


peak day service on a best efforts basis. 


Consumers' presented three possible options for 
expanding its underground storage operations. 
These were identified as Tecumseh A, B and C. 
Each would involve the transportation of addi- 


tional volumes on Union's system. 


Consumers' testified that Tecumseh A_ would 
involve the addition of four replacement wells 
to the existing facilities but would provide no 


additional capacity. 


Tecumseh B includes the facilities proposed for 
Tecumseh A, as well as increased horsepower at 
the compressor stations. This would increase 


peak day deliverability by 20 per cent. 


Tecumseh C would supplement Tecumseh B by adding 
reservoir capacity of 425,000 ‘aay (V5 BCE) 
Tecumseh C would increase the annual volume 
available and prolong the period during which 
the increased peak day capability would be 
available. Consumers’ indicated that the 
implementation of Tecumseh C_- required the 
acquisition of an additional pinnacle reef 
reservoir, the Dow-Moore Pool. This pool is 
jointly owned by the Department of Indian 
Affairs, in trust for the Sarnia Indian Band, 
and by Dow Chemical Canada Inc. 
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The costs of Tecumseh B and C were estimated to 
be $12 million and $62 million respectively, 
for storage facilities alone. Union estimated 
that the transportation of the additional volume 
of gas through its system would involve a cap- 


itady costwofis$54¢2omPl Lion 


Special Counsel submitted that the Tecumseh 
alternative was not fully explored by Consumers' 
and that its estimates were conservative and 
did not necessarily reflect the true potential 
oti eachsoptiom.qeTheliexist ing speak eday: ‘to total 
inventory ratio of Tecumseh has been 1.71 per 
cent. For Tecumseh C, however, Consumers' 


Ps Ssiumedasiratl opehyonlyabs3Dipersacéent: 


Special Counsel submitted that a ratio of 1.71 
per cent would have provided approximately 86 
per cent of the perceived need. He further 
submitted that a ratio of 2.0 per cent, which 
is the highest ratio Consumers' considered 
reasonable, would have provided 100 per cent of 


Consumers' perceived need. 


During the course of the proceedings, however, 
Union indicated that it had acquired an option 
to purchase the Dow-Moore Pool. Since this 
reservoir was required for Tecumseh C, counsel 
for Consumers' requested that Tecumseh C receive 


no further consideration by the Board. 
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The LNG Facility 


Sim en 


A detailed description of the LNG facility is 
prev ided am Chaptes 


Consumers! proposed that the optimal solution 
to its perceived peak day requirements would pe 
thes construction  OLsritte” UNGetfaci lity. The 
cCompanyreasubmrttedn that Sat eithe need arose an 
additional storage tank of equivalent size could 
be added. However, Consumers' admitted that 
this alternative was not suitable for meeting 


seasonal demands. 


The LNG facility would decrease the dependence 
on pipeline supplies and meet Consumers' guide- 
linespitoreaaimiting sthemuse  ofmMecurtailment “for 
peak day demand. Te twoulde@alsom reduce Consu- 
mers' reliance on Union's Dawn-Trafalgar system 
by 7 per cent and would provide a diversity of 


supply for Consumers' customers. 


Consumers' forecast that while the LNG facility 
would “be f£ULly ULilized “ine 1994," 1 would “be 
partway guid gzedeastmeanly Pas *ethe witnter of 
1988-89. 


The LNG facility would give Consumers' manage- 


ment direct control over the cost of peak 


shaving. Furthermore, Consumers' could Tadd 
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sufficient vapourizing capability to increase 


the peak day output by 25 per cent. 


9536 MyyeMitchelig> of MStone iand) Webster, testified 
that he agreed with Consumers' analyses of its 
future seasonal and peak day gas needs and 
stated that the LNG proposal provided the most 


economical solution. 


a. 37 However, Mr. Mitchell agreed with Special 
Counsel that underground storage would be a 
better use of provincial resources, all other 
things being equal. In addition, he testified 
that Toronto is currently in a relatively secure 
Situation for gas supply sources compared to 


other Canadian cities. 


ee eis: In response to questioning by Mrs. Lynda Forbes, 
Consumers' witnesses explained that the socio- 
economic and environmental aspects for alterna- 
tives, other than the LNG facility, had not 
been examined. Consumers' did not, for 
instance, examine these aspects of the Tecumseh 


Or propane alternatives. 


Findings and Recommendations 


94:32 The Board is of the view that none of the alter- 
natives considered by Consumers', other than 
the LNG facility, could singularly satisfy the 


perceived need. 
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Given the uncertainty of supply and the DEO 
bitive cost, the Board concludes that the al- 
ternative of obtaining additional WPS from TCPL 
is not feasible. For the same reasons, no other 
alternative, or combination of alternatives, 


should rely on TCPL providing WPS in the future. 


Further, the Board finds that the propane 
alternative is not suitable because it is 
incapable of meeting the perceived need. How- 
ever, the Board recognizes that, if required, 
this alternative could prove to be a valuable 


demand management technique. 


The Board is of the view that Consumers' evalu- 
ation of Tecumseh A, B and C did not necessarily 


reflect their true potential. 


While the Board recognizes that Tecumseh C 
might have been a viable alternative, it is not 
included in the Board's deliberations, at 
Consumers' request, because of Union's acqui- 
sitions Oflean “option tor purchase! the Dow-Moore 


Pool. 


While the LNG facility is capable of meeting 
the company's perceived need, in the interest 
of the public, the Board is of the view that 
Consumers' actual peak day demand may be best 


served by other means. 
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The Board finds that the criteria used to make 
the final selection ought to be in agreement 
with its mandate to "report to the Lieutenant 
Governor in Council on whether the Project is 
tHeetuesipublac= interest, In this context, “the 


term "public interest" means to the Board: 


fe) to provide the service at the lowest 


possible cost to the Ontario consumer; 


O LOeeensure se that security (of isupply “and 
system reliability and flexibility are 


Maintained and enhanced: and 


ro) to ensure that safety and environmental 


concerns are adequately met. 


While the Board respects the judgment of Con- 
sumers' experienced management, in this in- 
stance, the public interest requires that the 
Board review other alternatives beyond those 
strictly within the control of Consumers' and 


confined in impact to Consumers' customers. 


The Board, therefore, recommends that alterna- 
tives which have shorter planning and construc- 
tion lead times, which allow for additional 
capacity in smaller increments and can _ be 
implemented economically to serve either peak 
day demand or demand over a broader time period, 


are preferable in an uncertain environment. 
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10. A COMPARISON OF THE LNG FACILITY AND THE 
UNION ALTERNATIVES 


Introduction 


BS 405 


EO. 2 


The specific definition of the volume avail- 
able, the cost of each of Union's underground 
storage alternatives, and the timing of the 
communication of that information to Consumers' 
caused considerable dissention during these 


proceedings. 


As early as 1982, Union was involved in discus- 
sions regarding Consumers' peak day concern. 
In May, 1983, Union was first informed that 
Consumers' was considering an LNG plant. In 
March, 1985, it was notified of Consumers' 
intention to proceed with the LNG alternative. 
In September, 1985, Union informed Consumers' 
of its intention to propose storage and trans- 
mission-based alternatives to the LNG proposal. 
After evaluating Union's alternatives, Con- 


sumers', however, maintained that the LNG 
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facility remained the most economical method of 


meeting its requirements. 


Union's Alternatives 


EOS 


10.4 


BOSS 


Union proposed two alternatives, Alternative A 
and Alternative B, each of which would provide 
a peak day supply equivalent to the LNG pro- 
posal. Union described these alternatives as 
Storage Peaking Service (SPS). Figures) LOA, 
10B and IMOLe illustrate Union's proposed 


alternatives. 


Alternative A involves a combination of addi- 
tional storage, transmission, compression and 
measurement facilities. The storage facilities 
include: additional wells; new storage lines; 
field compression; dehydration and compression 
at the Dawn pool; and an additional 33,000 


horsepower of compression at the Dawn Station. 


The .transportation component includes two NPS 
42 pipeline sections. The first section would 
be 13.52 km and would provide additional 
capacity in the Bright to Trafalgar section of 
Union's main transmission line. The second 
section would be 18.12 km and would provide 
additional capacity in the Dawn to Lobo section, 
providing the necessary suction pressure at the 
Lobo station. New compression facilities would 
be added to the Lobo, Bright and Trafalgar 


L072 


Figure 10A 


UNION’S ALTERNATIVES A AND B 
STORAGE AND STORAGE RELATED FACILITIES 
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Figure 108 


UNION’S ALTERNATIVE A 
TRANSMISSION AND TRANSMISSION RELATED FACILITIES 
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Figure 10C 


UNION’S ALTERNATIVE B 
TRANSMISSION AND TRANSMISSION RELATED FACILITIES 
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stations and additional measurement facilities 
would be installed at the Union-Consumers' 
exchange point at the Trafalgar Station. These 
facilities would provide the capacity to deliver 
Consumers requirements fea NTCPInSs facility tat 
Lisgar for transmission to Consumers' inter- 
COnneCct l6n Sate Victoria!’ Square. "SAdditional “TCPL 


measurement facilities might also be required. 


Alternative B involves the identical storage 
faci@tiireser requ redvVen nt wAlternativel Az The 
transportation component would, however, include 
the "Kirkwall Line", an NPS 36 line which would 
runs iS776) km from” ar) point \nearw Kirkwalie!and 
connect the Union system with Hamilton Gate 
Station #3, near Ancaster. [ini Paddteticwe there 
would be an NPS 42 loop section extending 8.53 
km from the Brantford Take-Off to the Guelph 
Take-Off to provide added capacity in the Bright 
to Trafalgar section of the transmission line. 
There would be another loop section extending 
9.06 km easterly from the Strathroy Gate Station 
to provide additional capacity in the Dawn to 


Lobo section of the transmission line. 


Modifications and additions would be required 
to the compression. facilities at the Lobo, 
Bright and Trafalgar stations and additional 
measurement facilities would be required at 


Hamilton Gate Station #3. 
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Alterna thw eal! Be efacn 11 ties ~would? al so <allow® ‘a 
portion of Consumers' peaking volume to be 
delivered to the TCPL facilities at Ancaster, 
in exchange for TCPL deliveries to Consumers' 
at Victoria Square and points easterly on the 
TCPL system. Union was of the opinion that 
only increased measurement facilities would 


need to be installed by TCPL. 


Union submitted that Alternative B was offered 
for consideration, even though it would be more 
expensive, because the additional costs would be 
outweighed by the advantages of the proposal. 
Specifically, the Kirkwall Line woulda: reduce 
the demand on the Trafalgar system to Lisgar; 
provide a second transfer point to the TCPL 
Niagara system which would increase the security 
of supply for TCPL and other eastern Canadian 
gas distribution utilities; reduce or eliminate 
the reverse haul on the TCPL Niagara line from 
Lisgar to Ancaster; provide for additional 
growth and security of supply for the Union 
system in the Hamilton Nanticoke areas; provide 
for daily load balancing; and provide increased 
export capacity. TCPL indicated, however, that 
it would intervene in the Union application to 
construct,» ethers Kirkwall ® Line as? °TCPL has a 


similar application before the NEB. 


Union testified that it is prepared to build 
either Alternative A or Alternative B. In 
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fact iguip dune; gl9s6, MUnvonsasubmitted applica-— 
tions to the OEB for approval of the construc- 
tion of Alternative A or Alternative B. The 
Board intends to deal with these applications 
only after being informed as to the Lieutenant 


Governor in Council's response to this Report. 


The proposed construction schedule would have 
the facilities in service to meet Consumers' 


perceived needs for the 1988-89 winter season. 


Union testified that storage and transmission 
facilities could be added incrementally, over a 
longen peri od¥tom ime ,;VHee the need did not 
develop as forecast. The construction schedules 
for Alternatives A and B could be revised as the 
need developed. Consequently, Union submitted 
that its alternatives would provide greater 
Flexibility than the LNG alternative. 


Union submitted that its proposal would 
strengthen the system for customers in eastern 
Canada. The LNG plant would be capable of only 
Six or seven days of output at the 8,500 
ora. volume, and could not maintain deliv- 
eries for an extended period of time. It would 
take 30 days to replace one day's output. On 
the other hand, Union submitted, its proposals 
would offer greater flexibility, including use 


for seasonal or peaking service depending on 
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market requirements, incremental development 
and enhanced capability to purchase lower-priced 


interruptible gas. 


Comparison of Union's Alternatives with the LNG 


Facility 


10.14 


ae ya 


An examination of Union's and Consumers' pro- 
jected costs revealed that the methodologies 
used to evaluate the costs by each company were 
so diverse that a meaningful comparison was 
virtually impossible. Basically, Consumers' 
employed a "cost of service" concept which 
projected the total cost of the LNG facility to 
its. customers, unissecostijof£ agas SeaUnion,..on -the 
other hand, calculated the costs of its alter- 


natives to its shareholders. 


In an attempt to rationalize the two method- 
ologies saetne Boardaida rected} both putilities: to 
provide a more comparable analysis. The analy- 


sis was to employ certain principles related 


i. 

fe) the use of current or "as spent" dollars; 

fo) an assumed date for completion of November 
1, 1988, with interest accruing during con- 
struction to that date; 

re) assumed rates of inflation, deflation and 
discount which were to be clearly identi- 
fied; 
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fe) overhead costs which were to be included 
and identified, including the method of 
calculation; 


fe) contingency costs which were to be identi- 
fied along with supporting rationale; 


O costs attributed to base load growth which 
were to be excluded; and 


fe) all factors used in the economic analysis, 
such as depreciation rates, rates of 
return, capital cost allowance and tax 


rates, which were to be clearly identified. 


Capital Costs 


A preliminary cost estimate of $90.8 million 
for the LNG facility was provided by Consumers' 
based ton "Vthe costs’ of ssimilar * facilities. 
During the hearing, Consumers' submitted a 
revised estimate of $74.3 million (as_ spent 
dollars). The cost reduction was based on 
lower process facility costs brought about by 
an efficient bidding process and favourable 


market conditions in the energy sector. 


Union submitted updated estimates of the total 
Capital (costs Of Alternatives "A and By including 
interest during construction (IDC) and excluding 
general overheads, of $96.6 million and $106.5 


million (as spent dollars), respectively. 


Table 10.1 summarizes the final revisions of 


capital costs for comparison purposes. 
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Table 10.1 
Comparison of Capital Costs 

($ millions as spent) 

LNG Platvon! 2h IM eas 
Storage 64.8 42.2 42.2 
Transmission 49.6 bonu 
IDC 9.5 4.8 6.3 
TOTAL Paes 96.6 7 Oo 


Annual Operating Costs 


Annual operating costs for the LNG facility 
include energy, labour, chemicals, refriger- 


ants, maintenance, local taxes and insurance. 


Annual operating costs of the Union alterna- 
tives include incremental costs for compression, 
transmission, storage wells, field lines and 
stations, municipal taxes and savings in com- 


pressor fuel. 


Union submitted that its operating costs would 
be lower primarily because its alternatives 
result in significant compressor fuel savings. 
While Consumers' questioned the validity of 


these savings, Special Counsel argued that, in 
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a purely incremental approach, these savings 


are legitimate. 


UO 2 Table 10.2 lists the annual operating costs, 
including the TCPL swap costs, which have to be 
paid. toslCPL. for -then-Uuses of -1ts*-pipeline to 
transport gas, on behalf of a utility, from one 
point in the province to another. 

Table 10.2 

Comparison of Annual Operating Costs 
(first year of operation) 
($ 000's) 
LNG Alt. A ALT 2B 

Operating 

costs 2703826 99.4 250% a 

Lert 

costs 19 Ope 23.65 6 PRS IS 

TOTAL Spee ae 33:6:.0 SCL: 
Overall Cost Comparison 

LORS Following the Board's direction, Consumers' 


filed an analysis which compared the cost of 
the LNG project and Union's Alternatives A and 
B from the point of view of Consumers' custom- 
ers. This analysis makes extensive use of its 
cost of service model which details the revenue 
requirement that Consumers' customers will have 
to bear over a 20 year period. This stream of 


annual revenue requirement is subsequently 
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discounted to the present. This results in a 
Net Present Value (NPV) comparison of the cost 


of service for each alternative. 


Consumers' model is considered to be an incre- 
mental cost approach in that it calculates the 
cost of adding each alternative to Consumers’ 
or Union's existing gas distribution system. 
As such, only facilities added to the system to 
provide the particular service ought to be 


inciLuded.An.thescosttcalculations: 


Consumers' submitted two analyses for the LNG 
facidlitys One calculation utilizes a Class 2 
Capital Cost Allowance (CCA), which allows a 
6 per cent annual depreciation rate for tax 
purposes. The second calculation utilizes a 
Class 8 CCA, which allows a 20 per cent annual 
depreciation rate for tax purposes. The latter 
classification is more advantageous for Con- 
sumers' as the Class 8 CCA provides Consumers' 
with more tax benefits and reduces the NPV of 


the project by $22.2 million. 


Union's response to the Board's’ direction 
compared the costs of the LNG facility and 
Alternative A from a shareholder's point of 
view. This analysis is based on computer 
models which provide both revenue and capital 
cashflows for each alternative over a twenty- 


year period. The stream of cashflows is then 
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discounted to the present, providing the present 
value of each of the alternatives. The discount 
rate used in Union's calculations is its average 
after-tax cost of capital. While Alternative B 
was referred to in the Board's direction, it was 
later removed from consideration as it became 
apparent that it would cost considerably more 


than the other alternatives. 


Union indicated that it would adopt the existing 
M12 rate methodology to determine the annual 
charge to Consumers' for the proposed SPS. This 
is a "rolled in" cost methodology and it differs 
from a purely incremental cost approach in that 
it allocates to the Rate M12 customer a portion 
of all costs, some of which may not relate to 
the new service. For Alternative A, the annual 
cost to Consumers' ranges from $19.6 million in 
the first year to $13.7 million in the twentieth 
year. This stream of annual payments is then 


discounted using year-end discounting. 


The NPV calculation of Alternative A was updated 
by Union to be $138.9 million (1988 dollars). 
To this another $11.8 million must be added to 
cover TCPL swap costs and inventory carrying 
costs for the 56,600 Ween ae BCLi@ Of) n= 
ventory gas that Union would have to carry in 
order to provide the peaking service. iMohb Gis 


according to Union, would bring the total cost 
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of Alternative A allocated to Consumers' cus- 


tomers to $150.1 million. 


Economic Issues of Contention 


EOa2? 
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There were a number of economic issues that 
remained outstanding and represented the differ- 
ent views of the two companies. These economic 


issues were: 


Tax treatment; 

Incremental versus allocated costs; 
Mid-year versus year-end discounting; 
Escalation of gas prices; 

Interest during construction; 
Residual value; 

Commodity charge; 


Peaking service; and 


Oe Sov OF oO 0 *O) 50. fOr 6 


Treatment of Consumers' sunk costs to date. 


Tax Treatment 


Consumercsuopreoti fied that sitadntends to claim 
the LNG facility under a Class 8 CCA. Such 
action may or may not be challenged by Revenue 


Canada. 


Union testified that preliminary legal advice 
it had obtained indicated that the facilities 
should fall under Class 2 CCA, 


10/15 


Retr me eae al PRE ORGS CR. CARS te ee EE AI IS ET IE ee 


LORS 


YOs33 


10.34 


LORS 


ORS C 


REPORT OF THE BOARD 


Incremental versus Allocated Costs 


Consumers! maintained that only the costs to 
its customers should form the basis of compar- 


ison between the alternatives. 


Consumers' argued that since Rate M12 method- 
ology allocates costs to all M12 customers, the 
costs allocated to it by Union may not fairly 
represent the value of the service it is 


receiving. 


Consumers' also maintained that Rate M12 is 
subject to regulatory review which could intro- 
duce fEuUstnier “uncertainty “as” to ™ the future 


allocation of costs. 


The present value of the general overheads was 
originally estimated by Union to be $6.4 million 
and was later adjusted by Consumers' to $5.7 
million. Union disagreed with the downward 
adjustment and submitted that an upward adjust- 
ment to $6.7 million would be more appropriate. 


Consumers' also contended that 113,300 Toon: 


(4 
Bcf) of cushion gas would be required to support 
the specified deliverability of Alternative A, 
and would involve an additional $36.2 million 
(present value) in carrying costs. It submit- 
ted, therefore, that this amount should be 
treated as an incremental cost of the SPS. 
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Special,\ Counsel. ‘submitted ywthatmoin« a purely 
incremental cost calculation general overheads 
angeccvnet 47oBet fof Secushioni gas. carrying costs 


should not be included, 


In addition, he submitted that the Board should 
not give significant weight to the cost alloca- 
tion matter since Union could adjust the allo- 
cation to eliminate any advantage that might 


flow to other Rate M12 customers. 


Mid-Year versus Year-End Discounting 


Consumers' uses mid-year discounting and Union 
wsesw year-end Wdascounting, fori@present value 
calculations. Each methodology has been 
approved by the Board in determining economic 
feasibility for the respective companies. This 
difference introduces a discrepancy that may be 
as high as 5 per cent when a comparison of 


results of each methodology is conducted. 

Special Counsel submitted that the approach 
should be consistent. He submitted that 
Consumers' altered Union's calculations to 


reflect mid-year discounting and that he con- 


sidered this change appropriate. 
Escalation of Gas Prices 


Union, in its financial analysis, assumed a 
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constant price of gas without escalation for 


the next twenty years. 


Consumers' assumed a price drop in the _ short 
term followed by a price adjustment for infla- 


tion for the twenty year period. 


Special Counsel submitted that while forecasting 
is difficult, Consumers' position is more real- 


istic and should be adopted by the Board. 


Interest During Construction 


The Board directed that IDC be calculated to 
November 1, 1988, for all alternatives. Union 
indicated that, for its cost updates, IDC was 
terminated at the time each component of the 
facilities would be placed in service. Union 
further estimated that the additional cost of 
IDC, carried to November 1, 1988, would be $1.4 


million. 


Special Counsel and Consumers' submitted that 
this additional cost should be added to the NPV 


calculation. 
Residual Value 
Residual value is defined as the undepreciated 


portion of the project cost at the end of the 
twentieth year. Consumers' submitted that a 
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proper aNPVoscalculbation.. oughtuvto™ include’ this 
residual amount. Unlomertsubmitted,. that such 


treatment would be inappropriate. 


Commodity Charge 


The commodity charge involves the present value 
of the incremental cost of compressor fuel for 
storage and transmission. Union indicated that 
this charge would be reduced significantly with 


its allocation for incremental fuel savings. 


Consumers', however, submitted that no evidence 
was led that demonstrated that fuel savings 


would benefit its customers. 


Peaking Service 


During the proceedings, it became apparent that 
the LNG facility might not be in service by the 
winter of 1988-89. Union submitted that Con- 
sumers' would therefore be required to purchase 
1 Bef of peaking service from TCPL at a cost of 
$1.8 million. 


Treatment of Consumers' Sunk Costs to Date 


Sunk costs are all the costs that have been 
incurred to date by both Consumers' and Union 


in relation to their respective proposals. 
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Consumers' has conducted detailed feasibility 
and engineering studies relating to the pro- 
posed)? DNGWesacil pty @Fand ineurred costs of 
approximately $5 million. It argued that these 
sunk costs should be considered incremental to 
the cost of Alternative A because they were 
properly incurred and ought to be recovered 


Eromuts customers: 


Public Interest Considerations 


LORS2 


LO s03 


In addition to comparing the alternatives on 
thers basisi@ofy theirw cost *limpace, the Board 
examined other public interest factors that 
must be considered in the overall evaluation. 
These factors are: security of supply; system 
reliability sand) flexpbi ity ~ 7 yand*® operational 


control. 


Security of Supply 


Consumers' submitted that one of the critical 
points in its supply system is the Lisgar 
Station where natural gas is transferred from 
Union's system to Consumers'. It testified 
thatsiastconpletemfan lure ate thawepoint on a peak 
CoVaeCOULOM—eeLCSIL bt = sina seshortfall «of 8; 500 
10°m after all other sources of emergency 
supplies were exhausted. The company indicated 


that if the LNG facility was constructed, it 
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would ,eliminate~ this concern: However, Con- 
Sumers' agreed that this concern has’ been 
Significantly reduced by the Board's’ recent 
approval of its Parkway Belt West pipeline 
which provides a bypass of the Lisgar and 


Trafalgar stations. 


Nevertheless, Consumers' submitted that there 
are other critical points on the transmission 
system where a failure could result in a 
province-wide emergency which could be allevi- 
ated by the LNG facility being located east of 


Toronto. 


TCPL agreed that both the Consumers' and Union 
proposals would enhance the security of supply 
to eastern Canada. However, TCPL expressed the 
view that the Union alternatives would provide 
greater security of supply in the event of a 
major emergency since it could be used to bring 
in additional gas supplies from the United 


States. 


Special Counsel submitted that the Board should 
place only modest weight on security of supply 
in its evaluation of these alternatives. He 
pointed out, however, that in the underground 
storage option, when the design inventory is 
depleted, there remains in the storage pools a 
substantial inventory of cushion gas which can 


be used in an emergency situation. On the 
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other hand, when the design inventory of the 
LNG option is depleted, there is no further gas 


available. 


Union submitted that the storage and transmis- 
sion facilities «that "would™ be ‘added to the 
Dawn-Trafalgar system, under Alternative A, 
would significantly enhance the security of 


supply to aval system users. 


System Reliability and Flexibility 


Union submitted that its proposed SPS would 
enhance the use of existing storage systems and 
would assist in future undertakings to increase 
the storage capacity as needed. te urine r 
argued that its alternatives offer more flexi- 
bility fasieiee could phase Yim “the facilities 
incrementally, if the annual and peak day need 
arose more slowly than forecast by Consumers'. 
On@ethe fothemuhand ye ite submitted, the capacity 
Of the LNG facility is fixed: inieadane on: 
Union submitted that the LNG plant is designed 
LomfunctionMstrictly as?’ay'peak shaving facility 
while its alternatives can be used for seasonal 


and peak shaving services. 


Special Counsel agreed with Consumers' that 
Union sacrifices some potential for seasonal 
storage capability to provide the peaking ser- 


vice, He added, however, that this sacrifice 
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could be overcome, if peak day demand grew 
faster than forecast and seasonal demand did 
not, by adding either a reservoir or more wells 
to provide the additional service. On Lthe 
other hand, he submitted, Consumers' would have 
to construct an additional tank and liquefaction 


facility to meet these requirements. 


Operational Control 


LO. 60 Consumers' submitted that it is desirable from 
an operational and a strategic point of view 
that the utility experiencing the changes in 
demand for gas also control the resources and 


facilities required to satisfy that demand. 


10.61 Special Counsel agreed _ that, ie isa lL leeother 
factors are equal, the utility needing the 
service should be able to construct, own and 


operate the requisite facilities. 


10 62 Union submitted that the ownership of the 
facilities is insignificant since the advan- 
tages of its additional underground = storage 


will accrue to all Ontario gas users. 


Findings and Recommendations 


HO 3.633 The Board recognizes that the presence of con- 


peting alternatives has resulted in significant 
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reductions in the estimated costs of each pro- 
posalyaewhiche cam@iomas benefit “the” Ontario gas 
user. In addition, favourable market conditions 
in the energy sector have made further cost 
reductions of the LNG facility possible. The 
Board finds that Consumers' $74.3 million cap- 
italeMcostiestimate ior “ther LNG “facility 1s 


reasonable, 


The pecard = cindsm that) “the “capital “costs “of 
Union's Alternatives A and B, including IDC and 
excluding general overheads, estimated by Union 
tom be BS 9GHGr andi $106.5) mi Vion, respectively, 


are also reasonable. 


The Board finds that the average annual oper- 
ating costs of the LNG facility are signifi- 
cantly higher than the average annual operating 
costs of either of the Union alternatives, as 


set rout tin Table 1022. 


The Board is of the view that for the purpose 
Oofs or comparing the®* various” alternatives, an 
incremental cost methodology is appropriate and 
only costs incurred incrementally by either 
company in order to provide the peaking service 
should be included in the capital cost and NPV 
calculations: This is consistent with the 
Board's opinion that the public interest 


requires that all gas users in Ontario should 
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enjoy the benefits, not just Consumers' 


customers. 


The Board recognizes that under present tax law, 
aie UNGYiacility? falits VonderhClassi2 CCA. The 
Board, therefore, accepts that Class 2 is 
currently the appropriate basis upon which to 


compare the costs of the proposed facility. 


The Board finds that the cost allocation method- 
Ology ought not to be a determinant when choos- 
ing among the various alternatives that will 
provide the same peaking service to Ontario gas 
users. Under its mandate, the Board must 
ensure that costs are allocated to gas users 
faimlvyesand -equ rtably: Thisteiunetron tmust*) be 
accomplished within its annual rate-setting 


hearings for each utility, and not in advance. 


More specifically, the Board finds that general 
overheads and the 4 Bcf cushion gas carrying 
cost should be excluded from Consumers' calcu- 
lation of Alternative A, as neither represent 


an incremental cost to Union's system. 


The Board further finds that, for cost compar- 
ison purposes, the mid-year discounting method 
is acceptable and that the cost adjustments 
made by Consumers' are appropriate, with the 


exception of the overhead adjustment of $6.4 


10/25 


Ord a 


ORG? 2 


173 


10.74 


REPORT OF THE BOARD 


million. This should have been adjusted upward 
to approximately $6.7 million to reflect mid- 
year discounting, and not downward to $5.7 


million as suggested by Consumers’. 


Thev*Boa rd) *asneolf “the -vrew- that*’"an inflation-— 
adjusted price of gas is a realistic assumption 
and accepts Consumers' correction for the cost 


of Alternative A as reasonable and appropriate. 


The Board considers that an adjustment to IDC 
of $1.4 million should be added to the NPV of 
Union's calculation of the cost of Alternative 


A. 


The Board finds that the residual value ought 
to be included in Consumers’ NPV calculation. 
The Board finds, therefore, that an amount of 
$6.3 million should be properly added to Union's 


incremental cost calculation. 


Ther Board’ is \ofi the opinion’ that the Union 


alternatives will likely result in higher 


operating efficiency on its transmission 
system. The fuel cost savings, therefore, 
constitute a legitimate cost reduction. The 


Board finds that a net savings of $6.6 million 
in compressor fuel over a period of twenty 
years of service for Alternative A, as adjusted 


by Consumers', is reasonable and acceptable. 
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As’ the LNG facility will not be in service for 
the winter of 1988-89, Consumers' will incur 
costs of approximately $1.8 million for 1 Bef 
OfewPsPr trom” TCPL’dyring that pericd. The Board 
is, therefore, of the view that this additional 
expense» shouldsibe padded! "to \the) cost-pof) the LNG 
facility? 


While the Board recognizes that sunk costs may 
be addressed in subsequent rate hearings, in 
this instance, “it is of ‘the view that the sunk 
costs of approximately $5 million, incurred by 
Consumers', should not be treated as incremental 


to the costs of Union's alternatives. 


ines BoasrdgeGise ofohthee topini on) tthavpettor Pp cost 
comparison purposes, the NPV of the LNG facility 
is $169.8 million and the NPV of Union's Alter- 
native A is $155.2 million. Alternative B is 
not included in the Board's adjusted cost com- 
parison as it was removed from consideration 
when it became apparent that the costs of its 


implementation were excessive. 
Table 10.3 summarizes the adjustments that the 


Board finds appropriate for cost comparison 


purposes, 
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Table 10.3 


Adjusted Cost Comparison 
(in millions of 1988 dollars) 


LNG hae aoe 

TOta WeNE Ve at 

10% discount (A) 168.0(B) 149,0(C) 198, 5(D) 
Overhead adjustment Cee?) C67) 

4 Bef adjustment . 3652) 
TCPL swap costs and 

2 Bot carrying cost Thee 

Interest during 

construction 1.4 
Residual 6.3 
Commodity charge (6.6) 
Peaking service ‘sects 
TOTAL 169.8 jabra eS) 


(A) As adjusted by Consumers' for mid-year discounting. 


(B) Based on Consumers' update using a Class 2 CCA tax 
treatment. 


(C) Based on Consumers' revision to Union's update of its 
incremental costs to Ontario. 


(D) Based on Consumers' revision to Union's update of its 
incremental costs to Consumers' customers. 
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mie. -BOard Linas. that in terms of security ‘of 
supply, both Alternative A and the LNG facility 
will enhance the security of Ontario's natural 
gas systen. However, the Board is of the view 
that the underground storage alternative pro- 
vides a substantial quantity of cushion gas 
which, in an emergency situation, may be used. 
This is not the case with the LNG facility. 
Therefore, the Board is of the view that, from 
a provincial perspective, Union's Alternative A 
constitutes a more secure and reliable source 


of supply than the LNG facility. 


The Board is of the opinion that from a provin- 
cial perspective, the public interest requires 
that the Board consider not only ownership and 
operational control but also which alternative 


19g best for Ontario. 


In addition, the Board finds Union's alterna- 
tive to be more flexible as it will have shorter 
planning and construction lead times, wit 
allow for additional capacity in smaller incre- 
ments and can be implemented economically to 
serve either peak day demand or demand over a 


broader time period. 


Therefore, the Board concludes that, from a 
provincial perspective, Union's Alternative A 


is preferrable to the LNG Project. 
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11. DESIGN AND SAFETY OF THE LNG FACILITY 


Introduction 


bade? pl 


Progress in LNG technology has been heavily 
influenced by safety considerations. The CSA 
Z276 committee is comprised of individuals from 
government, facility designers, contractors, 
operators and insurers. This balance ensures 
that all aspects of LNG plant safety are add- 
ressed by the standard. Over 80 per cent of 
the LNG plants around the world have been 
constructed to CSA Z276 or its United States 
equivalent, NFPA 59A., These standards require 
that LNG facilities be designed to high levels 
of safety, to control potential releases and to 
protect the public in the event of an accident. 
While it is currently used only as a guideline 
in the industry, CSA Z276 is the subject of a 
proposed regulation under the Energy Act (R.S.O. 
1980, Chapter 139, as amended) and will, there- 
fore, soon have the force of law in Ontario. 
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Natural gas is a clear, colourless, non-toxic 
gas. It is flammable within the range of about 
Su to, 15 iper scent natural gas concentration in 
air. When LNG is heated, the liquid evaporates 
and returns to the gaseous form. Natural gas 
is lighter than air at temperatures above -100°C 
and because of its natural buoyancy and diffu- 
sion, it disperses ini “air when’ Yeleased: 
Neither natural gas nor LNG are chemically 


reactive. 


The Storage Tank 


Lelage2 


ts 


Once the natural gas has been converted to a 
liquid, it flows to the LNG storage tank where 
it is stored at essentially atmospheric pres- 
sure. Consumers' safety expert, Dr. Brown, 
indicated that the company considered four 
different types of design for the storage tank. 

These included: an above-ground, prestressed 
concrete tank; an in-ground tank; an above- 
ground, bermed tank; and a conventional above- 
ground tank. A simplified description of each 


design can be found in Figure 11A. 


Consumers' has selected the conventional 
above-ground tank, which is a tank within a 
tank, because of its proven operating experi- 
ence and because rigorous design codes. and 
inspection standards apply to its construction. 


All of the existing conventional tanks, it 
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Figure 11A 
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LNG STORAGE TANKS AND SERVICE RECORD 
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indicated, have been built to the NFPA 59A, CSA 
F2764o0r *“thewAmeriean JPetroleum*tinstitute’ (API) 
Standard 620-Chapter 0. 


The conventional tank is significantly less 
expensive than the alternative types and Dr. 
Brown indicated that there are numerous contrac- 
tors in North America who are capable of build- 
ing and who have built tanks of this design. 
He testified that there are approximately 225 
conventional tanks in service worldwide, 
representing, in aggregate, 2p385/.ayears’ TOE 


operating experience. 


The conventional above-ground tank consists of 
an inner tank constructed of 9 per cent nickel 
steel and an outer tank constructed of ordinary 
carbon steel. The two tank walls are separated 
by a space of one metre which is filled with 
perlite insulation. The top of the tank is 


insulated with foam-glass wool. 


Mr. Neil Baird, an intervenor, submitted that 
in the interests of safety Consumers' should be 
required to construct an in-ground storage tank. 
However, Dr. Brown testified that in all tank 
designs some heat enters from the outside 
environment into the tank which causes the LNG 
to evaporate, producing boil-off gas. He testi- 
fied that the boil-off rate with the in-ground 
tank is too great for the design to be practical 
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for a peak shaving facility but indicated that 
the design was more useful where availability 
of space and restrictive land use regulations 


were a problem, as is the case in Japan. 


Consumers' submitted that, while specifications 
and standards in respect of the prestressed 
concrete tank have been in place for two years, 
no actual tanks of that design have been con- 
Structed ins thatwgperiod’: Furthermore, there 
are no specifications or standards in place for 
the above-ground, bermed type of tank. The 
specifications for the in-ground tank are the 
exclusive property of the Tokyo Gas Company 
Limited and Tokyo Electric Power Company Inc. 


and are difficult and expensive to obtain. 


Consumers' selected Horton (CBI) Limited as the 
contractor for the storage tank, and has entered 
into an agreement whereby, should the LNG 
facility receive the necessary approvals within 
a specified period of time, that company would 
commence construction of the tank. The general 
layout of the proposed storage tank can be 
found in Figure 11B. It was pointed out that 
Horton (CBI) Limited, its parent, subsidiaries 
or licensees have built approximately 125 tanks 


of this design since 1957. 
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Conventional Double-Wall 
LNG Tank 


Suspended 
Insulating 


Loose Fill 
Perlite 
Insulation 


Outer Tank 
Carbon Steel 


Resilient Blanket 


Inner Tank 
9% Nickel 
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Anchor Bolts 


Reinforced Concrete 
Ringwall Foundation 


Heating Conduit 9% Nickel Steel 
Concrete Leveling Outer Bottom 
Coarse Carbon Steel 
Sand 
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The Diking System 
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All LNG facilities are equipped with a release 
containment structure which acts.as a reservoir 


in the event that LNG escapes. 


Dr. Brown indicated that there are five types 
of containment or diking designs that are used 
in conjunction with conventional LNG storage 
tanks. There are three earthen wall dikes, 
including a low-profile, a medium profile and a 
staged design. In addition, there are two 
concrete wall dikes, one of which is a high 
dike and the other, a partial in-ground dike 
design. Figure 11C provides a schematic rep- 


resentation of each design. 


Professor Roberts, an expert in the field of 
LNG facility design, indicated that the high 
concrete dike wall design has become more wide- 
spread in recent years, particularly where 
population densities are relatively high and is 
typical of installations built in Britain since 
the mid-1970's. Furthermore, he stated that if 
multiple tanks were planned for the site, the 
dike wall design would be a critical factor to 
localize the effect, in the event of a fire, to 


one tank. 
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Consumers' indicated that Haldimand-3 is large 
enough for two conventional LNG tanks; however, 
its present intention is to build only one. 
Furthermore, the company testified that due to 
the topography of Haldimand-3 a high concrete 


wall design is not required. 


Consumers' selected the staged earthen dike. It 
submitted that with this design the tank is 
readily visible for inspection at all times and 
that the drainage system reduces the risk of 
exposure to the storage tank in the event of 


fire. 


Consumers' indicated that the dike will be 
designed to contain a volume exceeding the 
Capacity of the tank. In addition, it indicated 
that the dike floor would be sloped to drain 
LNG away from the tank. A pump will be provided 
to remove accumulations of rain water from the 
dike. It will be equipped with an LNG detector 
to prevent the pumping of LNG from the dike in 


the event of a release. 


Consumers' testified that a gravel or concrete 
ring will extend ten metres immediately around 
the tank. The area around the LNG process 
equ ipment will be sloped and curbed to direct 
potential liquid releases to an impoundment 


area. A curbed channel or trench constructed 
of cryogenic concrete will run along the LNG 
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pipeways and direct any potential releases to a 
subimpoundment area. Consumers' indicated that 
confining a release to a small area will enable 


plant personnel to more effectively control istas 


Special Counsel expressed concern that a trench 
fire coula result after a spill of ‘LNG ~and 
migrate back to the tank. Dr. Brown indicated 
that approximately one minute after the flow of 
LNG was stopped from the release source, the 
liquid would have drained through the trench. 
He further indicated that the flow would be 
quite rapid as LNG has approximately one-half 
the viscosity of water. The company, however, 
acknowledged that the final design of the 
impoundment and subimpoundment areas had not 


been resolved at the time of the hearing. 


The CCH expressed concern regarding the dike 
capacity in the event of large snowfalls at the 
site. Consumers' indicated that the main 
impoundment area will be designed to contain 


the tank contents, as well as one metre of snow. 


Professor Roberts suggested that Consumers’ 
should provide details of the design and 
composition of the concrete spillways and the 
process area, the route to the subimpoundment 
area and further details of the subimpoundment 
area before obtaining approval to construct the 
facility. In “addition; Dr. Napier, an expert 
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une Tene wtilelde or the isatety of LNG facilities, 
indicated that he was not- satisfied that 
Consumers' had provided sufficient detail of 


the diking and impoundment systems. 


The Process Facilities 
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As noted in Chapter 1, an LNG peak shaving plant 
includes equipment for removing the carbon 
Gioxide and water from the incoming natural 
Gas, cocling "the gas “and converting @idmueto pa 
Tr quid,. jana: facilities for heatinge-the scold 
In.quga te, convert, it back to a gas. Figure 11D 
depicts a simplified flow diagram of the 


proposed LNG facility. 


Although final detailed drawings were not made 
available to the Board during the course of the 
heating, Mr. peReldle tindicated?) fon, jbehalt “of 
Consumers', that while negotiations with respect 
to the construction of the process facilities 
were Ongoing and that Consumers' had identified 
Horton (CBI) Limited as the preferred contrac- 


tor, many details have not been finalized. 


Consumers' suhmitted that it intends to con- 
struct a vent stack to release vented gases 
from the liquefaction and vapourization 
systems. Dr. Napier, however, indicated that 
the company has not provided details as to its 


location and design and the approximate 
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Consumers’ Gas 
Typical LNG Peakshaving Facility 
Simplified Flow Diagram 
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composition and volume of the emissions under 


both routine and emergency situations. 


Storage of Refrigerants on the Site 


PEREZ 


P1235 


11.24 


Consumers' indicated that the refrigerants 
required for liquefaction including methane, 
ethane, propane, butane, pentane and nitrogen 


would” be stored, on the site. 


Propane, butane and pentane are flammable and, 
if mishandled, explosions can result. While 
the company indicated that these gases will be 
stored in above-ground eylindrical tanks 
equipped with a leak detector system and 
pressure relief valves, it acknowledged that 
explLosionse “could. result’ ~if “*the=*tanks ) -were 
ruptured. For instance, a Doviiog liquid 
expanding vapour explosion (BLEVE) could occur 
if the tank became over-pressurized or a fire 
impinged on the tank. In addition, these gases 
could cause an unconfined vapour cloud explosion 
(UVCE) if gas escaped from the vessels, mixed 
appropriately with air and encountered an ade- 


quate source of ignition. 


Dr. Brown indicated that while such explosions 
are very unlikely, all sensitive structures at 
the proposed facility would be sufficiently 
remote from the refrigerants to ensure their 


protection. 
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Due eZo Dr. Napier submitted that the final design must 
ensure that, should there be a UVCE at the 
site, the control room would remain intact and 
workable. Inj) Nis) ,opinion, ~the, control .roomgat 
the proposed facility ought to be constructed 
to withstand at least ten and one-half psi of 


over-pressure. 


il 26 Dr. Napier indicated that,.Consumers’ ought to 
provide details of the proposed refrigerant 
storage. tanks. and filling, procedures and ;the 
method, through.,;which pthess integnity of) the 


nitrogen supply will be maintained. 


Top versus Bottom Connections 


1B FT CSA Z276 requires that LNG plants be provided 
with a public separation zone to protect the 
public in the event of a high, medium, low, or 
very low probability accident. Certain acci- 
Gental releases are referred to by CSA 2276 as 
"design Sspidiists Two design spills were 


assessed by Consumers’. 


Lia2e The first assumed all tank connections pass 
through the tank roof and the LNG withdrawal 
pumps are located inside the tank (600 second 
design spill time) resulting in a release of 96 
nm of LNG. 
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The second assumed the connections pass through 
the wall or bottom of the tank (1 hour design 
spill time) resulting in a release of 3,276 
ue of LNG. This design requires that the tank 
connection be fitted with an internal shut-off 


valve. 


Consumers' proposal incorporates a bottom con- 
nection from which a stainless steel pipe will 
lead to an external LNG transfer pump. The 
company submitted that this connection does not 
impair the integrity of the tank because the 
penetration is designed in accordance with CSA 


L2G 4 


Dr. Brown indicated that the bottom connection 
is more advantageous because it is immediately 
visible and can be more easily maintained than 
the top connection. He also testified that all 
the tanks presently under construction employ 
the bottom connection and external pump. The 
fact that the top connection and internal pump 
system costs approximately $1.5 million more 
than the bottom arrangement was not considered 


Significant by the company. 
Professor Roberts indicated that connections 


entering and leaving through the top of the 


tank are a better engineering solution. 
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Weather and Seismic Data 


hlw3s CSA 2276 requires that an LNG plant be designed 
to withstand a wind speed with the potential 
for recurrence of once in 100 years or based on 
plant site data. The closest meteorological 
station to the candidate sites is at Canadian 
Forces Base (CFB), Trenton. Over the period 
1955 to 1980, the maximum wind gust measured at 
the Beaton was 154 kilometres/hour (km/h), and 
the maximum, average, hourly wind speed recorded 
was 105 km/h. Consumers' indicated that the 
plant design will exceed the requirements of 
CSA 2276. 


11.34 The earthquake design requirements in CSA 2Z276 
specify that the plant be designed to continue 
operating after experiencing an earthquake with 
a recurrence level of once in 475 years. This 
is called an operating base earthquake (OBE). 
Key plant elements, including LNG tanks, dikes, 
emergency shutdown devices and fire protection 
systems must be designed for a once in 10,000 
years recurrence earthquake. This is called a 


safe shutdown earthquake (SSE). 
LNG Vapour Clouds and Pool Fires 
bes Shs) If LNG is released, the primary concerns are an 


LNG vapour cloud fire and an LNG liquid pool 


fire. 
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11.436 LNG will absorb heat from the surroundings and 
Willebedinrto brevertvto“e gas’ which is: heavier 
than air at temperatures below approximately 
=—100°Ce This ace wilisetormmtivapour cloud that 
initially stays close to the ground. As the 
vapour cloud is warmed, it becomes buoyant and 


rises rapidly into the atmosphere. 


Lee o7, As an LNG vapour cloud moves downwind, te 
spreads laterally. The height of the cloud is 
lower at the leading edges than at the point 
nearest *to the tank. The concentration of gas 
in gpeie® uve tegreatesti¢meax’! the so ground! "and 


decreases with height. 


11228 The LNG vapour has a lower flammable limit 
(LFL) of 5 per cent and is not flammable above 
15 per cent. Near the source of the cloud, the 
gas concentration may be greater than 15 per 
cent. Consumers' indicated that the diluting 
effect of the air as the cloud drifts downwind 
will reduce the gas concentration to below 5 
per cent. The distance from the cloud source 
to the 5 per cent concentration line is depend- 
ent on many factors such as the size of the 
release, the surface types encountered, local 


topography and wind conditions. 
del. 39 If the flammable portion of the vapour cloud 


encounters a source of ignition, a fire will 


result. This type of fire may cover a 


11/17 


ee ee 


11.40 


REPORT OF THE BOARD 


relatively wide area, but will not last very 
LOG. A vapour cloud fire generally does not 
damage ‘equipment, but can injure people who 


come into contact with it. 


The flammable vapour above an accumulation of 
released LNG can be ignited. The size of this 
type of fire, called a liquid pool fire, is 
Girectly related ‘to 8ithe’ arear of the®=iiquid 
pool. Pool fires usually affect smaller areas 


than vapour cloud fires, but can last longer. 


Calculation of the Public Separation Zones 


11.41 


11.42 


11.43 


Dr. Brown indicated that gas cloud dispersion 
computations have been made for two sets of 


atmospheric conditions. 


The first set (Pasquill F) consists of a low 
wind speed, 2 metres per second (m/s), and a 
Stable atmosphere. A stable atmosphere means 
the wind is blowing straight with no gusts. 
These conditions are, in most cases, the worst 
for mixing LNG vapour with the surrounding air 
and dispersing the LNG vapour. At CEB? 
Trenton, these atmospheric conditions occur 


less than 11 per cent of the time, 
The second set (Pasquill D) consists of a wind 


speed of 5 m/s and a less stable atmosphere. 
At CFB, Trenton, these conditions occur 56 per 


11/18 


11.44 


LUs45 


11.46 


REPORT OF THE BOARD 


Centoorethe. taumews Under.PasquillD ‘conditions, 
there is some gusting which improves the mixing 


of the air and LNG vapour. 


While Consumers' anticipated that atmospheric 
conditions at the candidate sites will be 
Sanilarie to! sthose? avescra,; Tréenton';)' CSA 92276 
Specifies that where actual weather data are 
not) available forera ‘specific ‘location, calcu- 
lations should be made under a "worst case 
scenario", assuming a stable atmosphere and low 


wind conditions (Pasquill F). 


Consumers' submitted that vapour cloud travel 
distances were calculated assuming one-half the 
BEevot pthe gas G2. Se epe Byicents bin air)" to “be 
certain that the calculation of the hazard zones 


would be conservative. 


Dr. Brown indicated that Consumers' could have 
selected a public separation zone of 383 m and 
Satisfied the requirements of CSA 27276. The 
company determined instead that, at any site it 
selected, it would exceed CSA 2276 and design a 
public separation zone of 465 m from the centre 
of the tank. Adequate land is available at all 
candidate sites to accommodate a public separa- 


tion zone of this size. 
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Consequences of a Total Collapse of the Tank 


IVs47 Consumers' submitted that the LNG storage tank 
will be designed to safely shutdown based on 
the earthquake recurrence intervals specified 


im CSAM72i/ Gr 


11.48 Dr. Brown noted, however, that the probability 
that aevapourn cloud would “fail to” ignite im the 
event. "OL a collapse of the tank is not even 
addressed in CSA 2276 because, in his opinion, 


it is not conceivable. 


HV. 49 Nonetheless, Consumers' provided calculations 
for a sudden collapse of a storage tank which 
determined that an unignited vapour cloud could 
travel a maximum of 990 m downwind from the 
centre of the tank impounding area under stable 
atmospheric conditions and a 2 m/s wind speed. 


The calculations were for grass ground cover. 


Hee S10) As these calculations were made prior to the 
preferred site selection, Consumers' was re- 
quested by Special Counsel to recalculate the 
effects of this scenario taking into account 
the terrain of Haldimand-3 and its proximity to 
Highway 401. Dr. Brown submitted that land 
contours at the Haldimand-3 site would not 
influence the vapour cloud travel. He testified 
that, "171i “the tank: "collapsed and “the vapour 
travelled south with the low-lying topography, 


Eee toe ma? en meee SE tes ae Saas 


REPORT OF THE BOARD 


i AGe gl 


ahs Bey 


tne. potentials vapour. cloud .could stravelapprox= 
imately 1200 m from the impoundment dike centre. 
The distance to Highway 401, he submitted, is 
greater than 1200 m and, therefore, a flammable 
vapour cloud would not reach the highway even 
if the tank collapsed. Dr. Brown noted that 
these calculations assumed the worst case 
scenario. He also stated that a drumlin located 
in the northwest corner of Haldimand-3 would 


protector areas Pinorthwest*° of the»: plant «\because 


LNG, being heavier than air, cannot travel 
aphid. 
Mrs. Forbes requested that Consumers' assess 


tHe MorGbabilityevot the tstorage tank )obeing 
damaged by a tornado. The company submitted 
that, based on data regarding the occurrence of 
tornadoes in Northumberland County, the proba- 
bilaityilo£ the. tank being damaged is less ,than 
one in 3,000,000 per year. 


The company added that the LNG storage tank 
would be designed to withstand wind speeds in 
the order of 103 m/s (230 miles per hour) with- 
out suffering significant structural damage. 
Mrs. Forbes, however, maintained that the data 
indicate that wind speeds associated with 
tornadoes often exceed 250 miles per hour. 
Furthermore, she argued, the company's data do 


not address the effect of a tree or other large 
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11.54 


object being uprooted by the wind and hurled at 
the tank at such a high velocity. 


Consumers' replied that the tank could withstand 
the impact of a small aircraft crashing into 
the outer shell. The CCH, however, submitted 
that there are many larger aircraft flying in 
the vicinity of the site, which were not con- 


sidered by the company. 


Consumers' replied that while the probability 
of a tornado or a plane crash was remote, if 
they did occur the resulting vapour cloud would 
ignite and burn within the public Separation 


zone. 


The Gas Dispersion Model 


Lie oD 
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Consumers' employed the HEGADAS II model to 
predict the dispersion of an LNG vapour cloud. 
Dr. Brown submitted that this model was chosen 
because it has been extensively evaluated and 


approved by a number of worldwide experts. 


Dr. Misra, of the Ministry of the Environment 
(the MOE), submitted that the HEGADAS II model 
was designed for a flat surface and the results 
are not valid for the uneven terrain of 
Haldimand-3. He stated that the Pasquill F 
condition did not present the worst ' case 
scenario in respect of the travel distance of a 
vapour cloud and that the use of the factor of 


one-half the LFL of LNG was an arbitrary 
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decision which does not ensure conservative 
results. Li AdAvEYon he stated Ehat the 
HEGADAS II model does not address changes in 


concentration gradients. 


He also submitted that the assumption that the 
atmospheric conditions at Haldimand-3 will be 
Similar to those at the meteorological station 
at CFB, Trenton was misleading. He submitted 
that for the purposes of low level dispersion 
calculations, site specific data collected over 
a five to six year period would be more appro- 
priate. Moreover, he testified that the 
proximity of Lake Ontario was not considered in 
the model and could affect the dispersion of 


gas. 


He indicated that Consumers' also failed to 
consider the possibility of pockets of LNG 
vapour travelling beyond 2 km. While Dr. Brown 
conceded that the pockets of vapour may extend 
as far as Highway 401, he maintained that the 


possibility remained extremely remote. 


Dr. Misra testified that while there also exist 
numerical gas dispersion models, such as 
SIGMET-N, ZEPHYR, MARIAH II and FEM 3, they are 
generally too time consuming and expensive. 
Instead, he suggested that a physical model, 
based on a wind-tunnel method, ought to be 


employed. 
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Dr. Brown submitted that physical modelling is 
only in the preliminary stage of its develop- 
ment. Professor Roberts and Dr. Napier both 


Supported this position. 


Safety Features of the Proposal 
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Detection Devices 


Gas detectors will be installed in enclosed 
spaces and buildings, air intakes to positively 
ventilated rooms, and several points in the 


process area. 


Detectors which sense the presence of LNG by 
its low temperature will be located in sensi- 


tive areas of the plant. 


Optical fire detectors will be installed in all 
enclosures where flammable gases or liquids are 
processed. All plant maintenance and office 
buildings will be provided with smoke detectors 
to detect ordinary flammable material fires in 


their early stages. 


In addition, all sensitive areas will be 


monitored using closed-circuit television. 
Fire Control 


Consumers' submitted that water is the primary 


agent for vapour control and fire protection in 


a a 
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arm ULNGS plants, Ti pas: net msprayeds directly ‘on 
LNG, but can be sprayed into the air to help 
disperse prvapours,, <cloudsl «more, .quickly=»or:,.to 


reduce ithe’ radianteheat. from.a fire 


A self-contained water system with a capacity 
of approximately 61,000 <9 will be provided 
ate the iplLanty in. addition ~sarny chemicals will 
be used to extinguish fires. Moreover, inert 
gas systems, such as Halon 1301, will be used 
for extinguishing fires in buildings or other 


enclosed spaces. 


Emergency Shutdown Devices 


The LNG plant will incorporate an emergency 
shutdown system (ESDS) that can quickly stop 
pumps and compressors and close a series of 
valves to effectively stop the flow of natural 


gas, LNG and refrigerants within the plant. 


All valves that are part of the ESDS will be of 
the "fail-safe" type. This means that each 
valve will go to its emergency position if the 
plant loses its electric power or if the valve 
control system fails. Each valve can also be 
closed manually if the entire control system 


fails. 
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Personnel Training 


Consumers' indicated that all project personnel 
will receive intensive training in emergency 
procedures prior to assuming their duties. 
Training will include realistic simulations of 
emergency situations. Written manuals_ which 
outline approved procedures to be followed in 
various emergency situations will be prepared 
and issued “to all plant “personnel. Refresher 
courses and safety meetings will be held at 


regular intervals. 


Emergency Procedure Plan 


While it acknowledged that emergency planning 
procedures are a critical requirement of CSA 
Z276, Consumers' submitted that it had simply 
not reached the stage in plant design where it 
could provide specific solutions to possible 


hazards raised by Special Counsel. 


A number of intervenors living in the vicinity 
of Haldimand-3 expressed concern regarding the 
company's inability to provide detailed infor- 
mation on the procedure it would adopt in the 
event that an evacuation of the area was 
required. The CCH submitted that Consumers' 
was not fully aware of the conditions of the 
local roads, particularly in winter, or _ the 


availability of ambulances and firefighters in 
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the, -area.. Mrs. Forbes explained that iain ‘the 15 
VeEArS:f ite Which shéw hast thiwed:) sinew hem home, 
located approximately 750 m from the proposed 
Site, there have been times in winter when the 
adjacent roads have been impassable for an 
entire week. Mr. Tom Loughlin, who lives on a 
farm approximately 2 km from the proposed site, 
added that because of the open fields in the 
area, snowdrifts often prevent vehicles’ from 


travelling safely in winter. 


Consumers' submitted that it would provide its 
Own firefighting resources and not rely on 
outside assistance. Furthermore, ity “hast tra 
Development Agreement with the Township of 
Haldimand which provides that, if all necessary 
regulatory approvals are obtained and the LNG 
facility proceeds, the company will make a cash 
payment of $250,000 to the Township to upgrade 
Chalet Road, which runs along the perimeter of 
the selected site. In addition, the Agreement 
requires Consumers' to provide supplemental 
snow-ploughing of the roads adjacent to the 
site throughout the period of operations of the 


SaCuity. 


The Citizens for Progress and Development in 
Haldimand submitted that the economic benefits 
obtained by the Township from the project and 


the Development Agreement would outweigh the 
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possible dangers posed by the facility. Mr. 
Peter Greydanus, who owns and works farmland 
within 1 km of the proposed site, viewed the 


project as a benefit to the community. 


11.74 Mr. Frank Balint submitted that the LNG facility 
could become an attractive target for terrorist 
activity due to its location near Highway 401 
and two railway lines. He argued that an explo- 
sion at the plant could endanger the lives of a 
large number of innocent people. Mr. pBalant 
maintained that this risk could be completely 
avoided if the site was located farther from 


these transportation corridors. 


digi heyy AS) Consumers' replied that it intends to provide 
surveillance equipment and fencing around the 


DLanee 


Quality Assurance and Quality Control 


FETC For codes and standards to be effective, a 
rigorous quality control program must be imple- 
mented. Consumers' indicated that comprehensive 
quality assurance and control programs are 
commonplace in the LNG industry today. A pro- 
ject quality assurance supervisor will be given 


full authority to implement the procedures. 


jh By af As part of the quality assurance program for 
this project, all welds on field-erected piping, 
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process r, vessels;wandiatheartank, ¢adncluding “the 
fillet welds on the bottom plates, will be 
inspected and tested in accordance with the 
American National Standards Institute (ANST) 
Standard B31.3, Chemical Plant and Petroleum 
Refinery Piping. Under ANSI B31.3, 20 per cent 
of welds on field erected piping must be radio- 
graphed. For this project, however, Consumers' 
submitted that 100 per cent of welds in cryo- 
genic piping will be radiographed. Equipment 
components will not be placed in service until 


they have passed all quality assurance tests. 


Consumers’ filed both its own Quality Control 
Manuadsesande that of Hortonve(CBI) "Limited, the 
contractor it had selected to construct the 
storage tank. Upon reviewing these manuals, 
Professor Roberts was of the opinion that, 
while the subject of quality control was 
responsibly and thoroughly addressed, adherence 
to these standards would be best ensured if 
quality control was kept as remote from the 
Operational management of the facility as is 


reasonably practical. 


Regulation and Monitoring of LNG Facilities 


Lo 


Professor Roberts testified that in the United 
Kingdom, applications to construct LNG facili- 
ties are reviewed in stages. In the preliminary 


stage, approval in principle is sought regarding 
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the general parameters of the project, »such yas 
location, dimensions and capacity. Subse- 
quently, detailed planning permission is sought 
for the actual engineering data involved in 
constructing the project as outlined in the 
preliminary stage, and the environmental impact 
is assessed. Ine the tthijwo and tinal ~stage; tne 
entire project is reviewed by the Major Hazards 
Assessment Group particularly with respect §to 
the healen and safety guidelines relating to 
emergency planning, evacuation and firefighting 


procedures and ongoing monitoring of the plant. 


Special Counsel indicated that a similar process 
is (followed!tim the United States™and that the 
same general approach should apply in this 


instance. 


With respect to the existing regulation and 
monitoring) Of YEUNG faetlitivess*in* Ontario, Mr. 
Wright of the Ministry of Consumer and Commer- 
Cial Relations (the MCCR) indicated that the 
design of all pressurized vessels at the facil- 
ity operating at a pressure beyond 15 psi would 
be subject to the requirements of the Boilers 
and Pressure Vessels Act (R.S.O. 1980, Chapter 
46, as amended) and Ontario Regulation 84/80, 
as amended. Mr. Wright stated that the design 
of all pressure vessels in the province must 


also comply with Canadian Standards Associ- 
abion—B5le(GSARBSi)) = 
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While this enables the Pressure Vessels Safety 
Branch to oversee the construction anda the 
Aesign of ithe liquefaction and pipeline facil- 
ities of the plant, as they operate beyond 15 
Coinmmtat tissurotrtichear cthatssthes desiqn, and 
eonstruct en of the storage tank, which 
operates between 0.3 and 1.45 psi, is captured 
by the legislation. While the design = and 
eonsEructiliom poefithe «.tankno would, gcber subject!) -to 
the requirements of CSA 7276, Mr. Grzesik of 
the Fuels Safety Branch of the MCCP noted that 
because it has not yet been enacted as a 
regulation, it acts only as a gquideline and 


does not carry the force of law at this time. 


Mr. Grzesik stated that the company must, prior 
to construction, file with the Fuels Safety 
Rranch detailed design drawings which conform 


completely with CSA 2276, 


In addition, all quality assurance manuals and 
emergency planning procedures must be submitted 
to the MCCR for review and approval. “he MCCP 
would then submit the emergency plan to the 
township in which the plant was proposed to be 


built for comments. 


During the construction of the facilities, 
inspectors from the Fuels Safety Branch will he 
in attendance at the site to oversee installa- 


tion procedures. In addition, all welders 
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employedsgin” the? coustruction® phase ‘must Sfirst 
have obtained the requisite certification from 
the MCCP. Onee, the! construct ion! ars completed, 
the facility owner must obtain a certificate of 


installation from the Fuels Safety Branch. 


Mr. Wright testified that the codes are minimum 
Standards and that if the Board were to impose 
mNere istraingent. “conditions, the MCCR- could 


ensure that’ they would be followed. 


It became apparent that the MCCP is not at 
present staffed with individuals who have 
extensive knowledge and experience in the LMC 
industry. However, it could retain experienced 


consultants if special circumstances require. 


LNG facilities sin sOntarios are alsov affected by 
certain “proviiss onemor utite Operating Fngineers 
ACE Rao 01) SCO MmEGh ante waa 6 7 meac amended) in 
that the chief operator must he licensed by the 


MCCP to oversee the operations of the plant. 


Special Counsel submitted that once CSA 4276 ues 
passed as a regulation under the phnergy Act, .a 
comprehensive framework will exist requiring 
government review and approval of every phase 
of the design, construction and NEDO rng) sot 


ING facilities in Ontario. 
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Findings and Recommendations 
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The Board is of the view that Consumers' has 
demonstrated that the technoloqy exists to 
permit the construction and oaperation of the 
proposed LNG facility within an acceptable 
level of safety. MAES ant , however, must 
incorporate proper safety features and meticu- 
lous attention must be given to quality control 
to prevent the creation of undue risk to the 


puUbIGcE 


The Board is satisfied that the design of the 
storage tank selected by Consumers' is accept- 
able as it meets or exceeds the requirements of 
the codes and standards involved. The evidence 
indicates that the use of ° per cent nickel 
steel for the construction of the inner tank is 
appropriate as its properties are well under- 
ston Bahl? thelimrdustryeemandatsietoetts able to 


withstand the cryogenic temperature of LNG. 


Although the bottom connection and external 
pump arrangement is commonly used, the Board is 
of the view that the top connection and in-tank 
pump should be incorporated into the design of 


the LNG storage facility. 
The Board is also of the view that the staged 


dike design proposed by Consumers! is accept- 


able, but that the final detailed design ought 
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to be further assessed by independent experts 


before final approval is obtained. 


1 LAA The Board is of the opinion that Consumers' has 
not supplied sufficient evidence in respect of 
the final detailed design of the entire facil- 
ity. The Board recommends that this information 
should. be made» availabletpriorm to any final 
CeBe EI cation. This applies particularly with 
respect to the design of the process facilities 
and control room, the location of the refriger- 
ants on the site, and most importantly, in 
respect of the emergency planning procedures! to 


be followed in the event of a major incident. 


1s O15 The Roard is of the view that quality assurance 
anda quality iontnuol -atdithes proposed “facility 
have been responsibly and thoroughly addressed. 
However, it recommends that all quality assur- 
ance and, quality, control? fittes relating to the 
operation of any LNG facility should be open to 
scrutiny by an independent, private sector or 
government inspector rather than by an internal, 


high-ranking company official. 


TlaeaG The Board is in agreement with the evidence of 
Dr. Brown ands Dr. iNapilenga ne prespect of “the 
modelling used to calculate the vapour cloud 
dispersion and separation zones. While it is 
apparent that there is a difference of scien- 


tific: opinion, tthe Boardliis' of thesview that, 
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for the purposes of this hearing, the FPEGADAS 
II model used by Consumers' is acceptable for 


predicting the dispersion of LNG vapour clouds, 


The Board recommends that in the future a 
staged approval process similar to that which 
exists in the United Kingdom and some juris- 
dictions in the United States should be adopted 
in Ontario with respect to future applications 


to "construct DONG ftactrittres. 


The Board recommends that in the future a 
public hearing should take place to address the 
need for the facility, the alternatives to meet 
that need, the site selection process, the 
environmental impact assessment, and the 
general design of the facilities. If satisfied 
that these concerns have been effectively 


addressed, approval in principle should follow. 


Subsequently, the detailed design drawings and 
specifications Or the facrizTtey should be 
submitted to the MCCR for review and comment. 
If satisfied, a permit to construct the faci- 
lities should be issued in accordance with CSA 
Lod beans iConh Bs), In the final stage, the 
Construction, inspection, Certification and 
intermittent monitoring of the facilities 
should become the responsibility of the Fuels 
Safety Branch of the MCCR. 
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The Board strongly recommends that CSA 7276 be 
enacted as a regulation under the Fnergy Act as 
proposed to ensure that the powers of the Fuels 
Safety Branch are legally enforceable with 
respeat) to. ithe «design, construction ands cper— 
ations@ofl. ane UNG storage -"tank j.and ~process 
facilities. In aga Gialon, once passed, the 
regulation should be regularly amended to 
reflect the advances and improvements in the 


design and construction of LNG facilities. 


Furthermore, in the Board's view, it is impera- 
tive that experts with knowledge of LNG techno- 
logy and hands-on experience with JING plants be 
retained by the Fuels Safety Branch to evaluate 
proposals for LNG. facilities and to monitor 


their operation. 


The Board is of the opinion that this review 
and approval process will adequately ensure 
that a plant and its related facilities are 
designed and constructed in a manner’ that 
reflects certified safety features and adheres 
toma shignh-standard of ~qualatvascontrol, in ald 
phases of the project. 
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12. THE SITE SELECTION PROCESS 


Introduction 


12, a>): 


eee 


15ers 


InbenManeh, 1984, Consumers' engaged Kilborn 
Engineering Limited to conduct a feasibility 
study, incLuding an examination one the 


availability of land, for an LNG facility. 


It was not until September, 1984, however, that 
the GSDS team recommended to Consumers' senior 
management that the LNG alternative appeared to 
be the clear choice for meeting their peak 
shaving needs. At that time, proposals were 
requested from consultants to undertake site 
selection and environmental assessment studies 


fors.the’ facility* 


The consultant was required to review existing 
reports and to liaise with the engineering and 


safety consultants. While information on land 
availability was provided by Consumers' real 
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estate division, the consultant was required to 


discuss alternative sites with the company. 


Once a preferred site was selected, the consult- 
ants were to prepare a detailed environmental 
assessment of that site and make recommendations 
regarding mitigation measures they would deem 
appropriate for the construction and operation 
Of themipacy lity - In addition, the consultant 
was required to coordinate a public participa- 
tion program to inform area residents of the 


proposal and its potential impacts. 


In November, 1984, Consumers' management 
approved the LNG proposal “and” a team of 
consultants, under the direction ‘ope SENES 
Consultants Limited (SENES), were selected to 
conduct the site selection study and environ- 


mental assessment. 


SENES, in addition to providing overall 
direceron ior ther study, waliso reported.) on 
meteorology, #mair equalityeaw noises 7and surface 
water issues. Giffels Associates Limited 
provided advice with regard to demography, land 
use, heritage, aesthetics, economic effects, 
vegetation and wildlife and conducted the 
public participation program. Golder Associates 
studied the physiography, geology and ground- 


water. Smith, Hof fman Associates Limited 
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conducted the soil capability and agricultural 


assessments. 


Dr. Gorber testified regarding the site selec- 
tion Studies and environmental assessment. 
These were divided into three phases. Phase I 
was devoted to the identification of a study 
area, the selection of potential sites and the 
setting of constraints which would be used to 
evaluate the selected sites. During the Phase 
I study, twenty-four potential sites were eval- 
uated and eighteen were eliminated. The Phase 
II study was devoted to the evaluation of the 
remaining six candidate sites and the selection 
of two preferred sites. Phase III comprised 
the environmental assessment of the preferred 
site, Haldimand-3, which was chosen by Con- 
sumers' over Cramahe-l, the other preferred 


Site identified in the Phase II study. 


Phase I - Initial Site Screening 


LE hs 


SENES began the site selection process’ by 
defanang tay study? corridor: Port Hope was 
selected as the western terminus because it 
concluded that land farther east would be less 
densely populated, less expensive and more 
available. The eastern terminus of the corridor 
was set at Kingston since it is within Con- 


sumers' market area and the seismic zone de- 
signation increases from Zone 1 to Zone 2 east 
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of. Kingston, The consultants also found that 
the topography of the lands east of Kingston 
was such that an LNG facility would be highly 
visible .and, therefore,» there would be. ‘little 


flexibility) iunvplant! st-ting: 


Initially, the northern and southern boundaries 
of the study area were determined by a 10 km 
maximum distance from the TCPL pipeline. Later 
in the study, this constraint was reduced to 


7 km. Figure 12A shows the study area. 


Once the study corridor had been established, 
SENES, in conjunction with the »safety consult-— 
ant, determined that the property would have to 
be at least 160 ha, in order to accommodate 
safety requirements and provide flexibility in 


Siting of the facility on the property. 


The next step undertaken by the consultants was 
to, develop ja) set, ofsimappingi iconstraints) to 


identify potential sites within the study area. 


The mapping constraints were designed EO 


exclude: 


fe) areas located within 2 km of a community 


or 1 km from a road where there are more 


than ten residents per km; 


TA 
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Figure 12A 


Study Area 
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O producti vewagriculitural) areas,awhere there 
is a predominance of Class 1 and Class 2 


soils and special or public lands; 


fe) Si testscrosse”d poy ez oUs th V.4OGe 200ekKV trans- 


NLesionedames, rail Lines or public roads; 


fo) sites within 0.5 km of Highway 401 because 


of safety and visibility concerns; and 


fo) locations within 0.5 km of either side of 
airport runways and 2 km from the ends of 


such runways. 


Lie Dnisegaddi tion, the mapping constraints were 


designed to identify sites that were: 


fe) within laren Oran atken existing, 115 kV 


electrical transmission line; and 


O withineo km of, the TCPL, pipeline,,.in order 
to reduce costs and potential environ- 
mental damage associated with the 
construction of the pipelines connecting 


the plant with the TCPL pipeline. 


12.14 The 115 kV constraint was based on an Order of 
the MOE, issued in 1976, granting Ontario Hydro 
an exemption from the provisions’ of the 
Environmental Assessment Act for 115 kV trans- 


mission lines of less than 2 km in length. 
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Subsequently, the company determined that a 44 
kV line was sufficient service for the LNG 
pEecVvecenes bute it@itk (not abeenmpeviGa re-evaluate 
the site selection process even though it had 
already eliminated potential sites based on the 


Pua vkV Constraint. 


With respect to the need for the site to be 
within 7 km of the TCPL pipeline, Consumers' 
submitted that a greater distance might require 
a larger pipeline to compensate for the pressure 
drop to the plant. It stated that the distance 
eonstraint shad Sifothings ftom*do with “possible 
compression costs since it relies only on the 
pressure from the TCPL pipeline. The company 
indicated that studies had not been conducted 
to ascertain what the increased costs might be 


if a site was farther from the pipeline. 


Dr. Gorber testified that there had been no 
attempt to rank or weight the constraints as to 
their relative importance. While Consumers' 
submitted that any single constraint could 
eliminate a site from further consideration, 
the evidence indicated that a site was rejected 
if two constraints were identified. Dr. Gorber 
explained that Consumers' was trying to find a 
good site for its facility, but not necessarily 
the best site. 
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Dike Gorber testified that the constraints 
developed by the consultants were influenced by 


government ministries and agencies only insofar 


as Consumers' obtained concurrence from the 
mEnlstries #4f0ne parbiculanr YVoconstraints - For 
example, the Ministry of Transportation and 


Communications (the MTC) agreed with the 0.5 km 
set back from Highway 401 and the Ministry of 
Agriculture and Food (the MAF) agreed with the 
elimination of sites with a predominance of 


Classe leands Class’ 24soils< 


He added that while the public had an oppor- 
tunity to comment on the results of the Phase I 
process, it was not consulted with respect to 
the development of the constraints used in the 


process. 


Dr. Gorber testified that Consumers' had not 
specifically sought out potential sites in 
industrial areas. in Shis@mepinion, while 
companies locate in industrial areas in order 
to have access to sewer services and a labour 
force, neither are required for the LNG 
facie ty. SENES investigated one industrial 
site at Ernestown, near Kingston, but elimi- 
nated it from further consideration because of 
its proximity to Millhaven penitentiary and the 
difficulties that would result if an evacuation 


of the area was’ required. Futhermore, the 
Ernestown site waS considered to be too far 
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from .the. TCPL pipeline andgjmew) development was 


anticipated to the east of the industrial park. 


Of, the, , 24. possible, -locations.,~for thes plant, 
fourteen sites were identified before the 
constraints were developed, nine during the 
Gevelopment of the constraints and only one 


after the constraint mapping had been completed. 


Consumers' witnesses testified that the Haldi- 
mand-3 site had been identified and visited by 
a member of Consumers' real estate division in 
September, 1984, before the SENES site selec- 
tion study began. 


Of the 24 potential sites, 11 sites, in an area 
stretching from Port Hope to Kingston, appeared 
to meet the map constraints. They were further 
assessed during a brief one-day visit by mem- 
bers of the site selection team. As a result 
of this tour, 5 sites were eliminated on the 


basis of site specific concerns. 


Special Counsel argued that the hurried inspec- 
tion of 11 sites was inconsistent with sound 
Site selection methodology. He further argued 
that mapping distortions, which may have 
occurred when data were transferred from source 
maps, at a scale of 1:50,000, to the _ site 


selection documents which were at ae scale of 
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1:100,000, may have eliminated other poten- 
tially good sites. 


Counsel for Consumers' replied that Dr. Gorber 
had testified that some of the consultants had 
visited several of these sites prior to the 
One-day field trip. He also argued that the 
evidence had been that 1:50,000 scale maps had 
been used for the constraint mapping and these 
maps had been reduced to 1:100,000 scale only 


for reproduction in the Phase I report. 


Special Counsel, the CCH Vand Mrs. Forbes, 
argued that the first stage of the site selec- 
tion process was seriously flawed. They argued 
that no evidence was produced during the hearing 
to quantify the increased costs of designing 
the plant for a seismic Zone 2, even though the 
evidence indicated that an LNG facility had 
been designed and built” in British Columbia in 
a location with higher seismicity (Zone 3). 
Consequently, they submitted that the eastern 
limit of the study area could have been 


extended east of Kingston. 


Although Consumers' witnesses agreed that the 
farther east the LNG facility was located the 
better the diversification of supply it would 
provide for eastern Ontario and Canada, they 
did not explore the increased costs of design- 


ing a facility for a seismic Zone 2 location. 
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eee Similarly, the CCH submitted that no evidence 
was adduced to support Consumers' claim that 
land values and availability were more favour- 
able east of Port Hope. Special Counsel and 
thes GCH also postolated “that “good potential 
sites might have been overlooked because of 
Consumers' requirement that the site be located 


Wirtnin © km Of a [15 KV transmission tine’ 


heo28 Tie -GCH  Ssiibmitted “that Consumers’ rejected 
reasonable alternative sites on arbitrary 


decisions and that: 


fe) the population constraint did not bring 
into scrutiny further plans for development 


which would affect population growth; 


fe) public lands were not investigated as pos- 


sible sites; 


fe) industrial sites were not specifically 
sought; 
fe) acquirability of land was obviously a 


factor in the decision making but it was 
not identified anywhere in the report as 


an influence on the selection process; and 
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fe) no further evidence was adduced to substan- 
tiate the requirement that the facility be 
located within 7 km of the TCPL pipeline. 


Mrs. Forbes submitted that many potential sites 
were eliminated or overlooked in this initial 
stage for unsound reasons citing, for example, 
visibility of the storage tank from Highway 401 
as an inadequate reason for eliminating certain 


potential sites. 


Other intervenors, Mrs. Dorothy Ripley = and 
Mr. and Mrs. Keith Savage, argued that the LNG 
facility should be located in an industrial 
area. Mrs. Ripley pointed out that industrial 
uses were not planned for the Haldimand-3 area 
because of its scenic beauty. Mr. sand. Mus. 
Savage wanted to know why an industrial loca- 
tion had not been sought if an LNG plant is as 


safe as the company purported. 


At the completion of Phase I, Consumers' report 

was released to the public. A public meeting 
was held in March, 1985, and comments’ were 
encouraged with respect to the methodologies 
used and the sites chosen for further study. 
Other sites were suggested by members of the 
public but these sites were subsequently 
examined and rejected by the consultants on the 


basis of the mapping constraints. 
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In@edcdatzony to-spublie 7winputye comments on the 
report were also requested from the Ontario 
Pipeline Coordination Committee (OPCC). Con- 
sumers' submitted that the ministries and 
government agencies represented on the OPCC had 
been, consulted yreguiarlyw’during® the course of 
tnes Phase »iappregranosbut drdemct raise “any 
concerns with the site selection process. 
However, the evidence clearly shows that many 
concerns were expressed by Board staff 


regarding the site selection methodology. 
- Selection of a Preferred Site 


Phase II of the site selection process com- 
prised a further, in-depth, assessment of each 
of the six candidate sites, followed by a 


comparison of the relative merits of each site. 


The six sites evaluated in Phase II were: 
Haldimand-3; 
Haldimand-4; 


fo) 
O 

fe) Cramahe-1; 
fo) Cramahe-2; 

ro) Brighton-1; and 
Oo 


Brighton-2, 


These sites are located within Northumberland 
County in an area north of Highway 401, beginn- 
ing about 10 km east of Cobourg, at the Haldi- 


mand-3 site, and extending for about 22 km to 
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the Brighton-2 site. Figure 12B shows the six 


candidate sites, 


The methodology employed for the evaluation and 
comparison of the six sites was a four-step 
process, beginning with the development of four 
general categories for each site, including 
natural environment, socio-economic and cul- 
tural environment, Site engineering and public 


safety. 


Within each of these four general categories a 
number of sub-categories were developed by the 
specialists in the appropriate disciplines. 
For example, for the section assigned to the 
socio-economic and cultural environment, each 
Site was examined in terms of the social and 
community setting, land use, agriculture, 


heritage and aesthetics, and economic setting. 


Under each of these categories a number of. 
measures were evaluated. For instance, within 
the social and community setting component 


there were five measures, including: 
fe) number of people outside the cleared zone 
but within 2 km of the preliminary loca- 


tion; 


fe) surrounding community system within 5 kn, 
10 km and 20 km; 
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Figure 12B 
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fo) lengths of roads to access the site from 
Highway 401; 


fo) ratio of households that have registered 


Goncerns within 2 km and 3.5 km: and 


fe) number of residents displaced. 


The results of the evaluation of the measures 
yielded a component grade of Good, Fair or 
Poor. For the social and community setting 
example, Haldimand-3 obtained a grade of Good, 
Haldimand-4 and Cramahe-l grades of Poor, and 


the remaining three sites were graded Fair. 


This process was repeated for the six sites 
under the other categories of land use, agri- 
culture, heritage and aesthetics, and economic 
setting. When grades had been assigned for 
each of the categories, an overall component 
grade was assigned to each site. For instance, 
Haldimand-3 obtained a grading of Fair for land 
use, Good for agriculture, Good for heritage 
and aesthetics, and Good for economic setting. 
This resulted in an overall component grade for 
Haldimand-3 of Good for socio-economic and 


cultural environment. 


The measures were not weighted or ranked and 


the conclusions on the ratings reflected the 
judgment of the consultant, along with the 
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results of discussions held with other members 


of the project team and Consumers' staff. 


When the sub-categories had been graded, the 
resulting component grades were integrated into 
aAMmovervViewumatrixtofslall‘srx” sites “for com 
parison. Each site was then ranked as Accept- 
able, More Acceptable or Preferred, based on 
the component grades assigned in the earlier 


evaluation. 


At the conclusion of Phase II of the investiga- 
tions, the consultants’ had identified*® both 
Cramahe-1l and Haldimand-3 as the best of the 
six sites and, therefore, these sites were 


ranked as the Preferred sites. 


Mr. Riedl testified that Consumers' considered 
the Haldimand-3 site to be slightly better than 
Cramahe-l and it was therefore selected as the 
site for which the Phase III environmental 
assessment would be performed (see Chapter 
13). The reasons for this decision were that 
Consumers' was of the view that Haldimand-3 
would remove less agricultural land, would 
provide easy access from Highway 401, on 
sparsely populated roads, and would offer more 
flexibility in locating the plant because of 
the site's natural topography. Consumers' 
announced its decision to proceed with the 
Haldimand-3 site in July, 1985. 
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The rationale for the types of questions used 
in the Phase II evaluation and for the ranking 
of the results was, in the opinions of Special 
Counsel and others, flawed, for it relied upon 
extensive application of the arbitrary judgment 
of the proponent's experts. Consequently, the 
process, in their view, provided the oppor- 

tunity and the environment for Consumers' to 
select -the fpreferred “site of its? choice or to 
justify a site that was chosen before the site 
selection process was instituted. Mrs. Forbes 
submitted that the Haldimand-3 site was chosen 
because it was "cheap, available, and close to 


Highway 401". 


Counsel for Consumers' argued that the process 
of assessment and evaluation was professionally 
developed and executed. He submitted that there 
was no evidence to support the proposition that 
there had been a preconceived plan to support 


the choice of Haldimand-3 as the preferred site. 


Consumers' witnesses testified that a proposed 
government regulation would require that an 
evacuation plan be filed along with any applica- 
tion for approval of an LNG facility. For this 
reason the population constraint, with respect 
to a 2 km radius from the plant, had been 
established in order to inconvenience as_ few 


residents as possible in the event of an 
emergency. 
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12.48 However, during the course of the proceedings 
the Board learned that an expansion to _ the 
number of campsites at the Shelter Valley 
Trailer Park and certain provisions in the 
Grafton Secondary Plan, could substantially 
increase the number of people who would be 
living within the 2 km range. These factors 
were not considered in assigning a grade of 
Good to the Haldimand-3 site when assessing it 


in the population and land use category. 


12.49 Inweadaution, paevicoegratzensofs, households qathat 
registered concerns with each site after the 
announcement of the project in March, 1985, was 
used as an evaluation measure for each site. 
Special Counsel submitted, however, that local 
concern, in the early stages of the proposal, 
was overemphasized. Furthermore, the evidence 
indicated that certain residents who might be 
most affected by the project on the Haldimand-3 
site, did not receive notice of the project 
and, therefore, did not have the opportunity to 


express their concerns. 


Findings and Recommendations 


12.50 The Board is of the view that, although the 
Site selection process appeared exhaustive, a 
closer examination revealed weaknesses in the 


mechanisms used and a good deal of arbitrary 
interpretation of the data. 
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The Board Ws» of ‘the opinion “that an entirely 
different set of possible sites might have been 
identified had the criteria for a good site 
been established and then followed by a search 
fORMmMALES 1 temkto. FEU BEDI the morrteri a: For ex- 
anpleye "such? -cri'tertamremaght = have.» in? ay) veby 
specific way, identified possible sites in 
industrial areas or in more isolated surround- 
ings. These sites then might have been 
evaluated with regard to availability, relative 
costs of construction, accessibility and 


environmental impacts. 


The Board is of the view that the rationale for 
the boundaries of the study corridor is not 
persuasive. The lack of documentation with 
respect to land costs and availability and with 
respect to construction costs on sites east of 
Kingston leads the Board to question whether a 
site could have been acquired in areas, other 
than in the study corridor, that would have met 


Consumers' needs in a cost-effective manner. 


The Board is of the view that the mapping 
constraints were arbitrarily developed and 
applied. For example, industrial areas should 
have been identified as desirable locations; 
the 7 km from the TCPL pipeline constraint 
eliminated almost all possibility of finding an 


isolated location; the need for a location 
within 2 km of a 115 kV transmission line was 
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not proven from a cost or environmental point 
of view and may have eliminated potentially 
good sites in unpopulated areas; and considera- 
tion should have been given, not only to present 
land uses, but also to future land use policies 


in Nun ei palotficial plans: 


The Board finds it inconsistent, for instance, 
that although population density was a mapping 
constraint in Phase I, no attempt was made 
during Phase II to assess the impact of current 
development applications or local planning 
policies on future population densities around 


and close to the site. 


The Order in Council directed the Board to have 
regard to the six candidate sites considered by 
Consumers'. In the Board's view, any examina- 
tion of those six sites would be meaningless 
and of no value in its deliberations, if the 
Board were not persuaded that the candidate 
sites represented the results of a responsible 


process. 


An examination of alternatives is a widely 
accepted, fundamental part of any comprehensive 
planning process and, indeed, Consumers' must 
have agreed with that principle or it would not 
have taken such pains to document its. site 


selection process. 
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Moreover, thes. facts thatesConsumers: completed 
its Phase II report and commenced its environ- 
mental assessment of Haldimand-3 at about the 
Same time that the OPCC began to review the 
report, implies that the preferred site selec- 
tion was made in the absence of government 


input, and with little input from other sources. 


The Board's overall conclusion relative to the 
Phase II Preferred Site Selection Process is 
that it could be interpreted to be one where a 
preselected,.siteé:swas sinmphyienustified by a 
subjective evaluation. Although Haldimand-3 
may prove to be a good site, there are no 
assurances that a better site might not have 
been selected as a result of a more objective 
and comprehensive analysis, including: (a) a 
positive approach which would describe the 
attributes, in a generic sense, of a good site; 
and (b) the opportunity for consultation and 
input from interested parties with respect to 


the evaluation criteria. 


In view of the foregoing, the Board recommends 
that, in the event that the LNG project 
proceeds, the company should be required to 
reassess its site selection process and address 


the inadequacies as found by this Board. 
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13. ENVIRONMENTAL IMPACT ASSESSMENT 


Environmental Impacts of Consumers' Proposed LNG 


Facility 


Consumers' chose Haldimand-3 as the preferred 
sitegrors the ENGifachkhity. “The dsitesds bounded 
on the west hy County Road 23 and on the south 
by Chalet Road. The Eddystone Drumlin, a 
locally significant, geological feature, occu- 
pies the northwestern 40 ha of the site. The 
drumlin is heavily wooded and there is also a 
smaller woodlot comprising approximately 12 ha 


in the east-central section of the site. 


The TCPL pipeline is located in an easement 
approximately 1.9 km north of the site boundary 
and a 115 kV transmission line located 0.8 km 
nOGENel Of = ‘thermsi te There is also a 44 kv 
transmission line located 4 km south of the 


site. 
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ph Ceres Phase III of the environmental assessment 
process involved a detailed StUuGy Or emma 
Haldimand-3 site, beginning with site engineer- 
ing to determine where the plant and LES VarLous 
components would be positioned. The assessment 
included a description of the engineering 
required to prepare the site and to, construct 
the plant, as well as the Operating cNaracter— 
istics of the facility. Once the exact location 
of the facilities had been determined, field 
work wasS conducted to assess the existing 
environment in order that the engineering plans 
could be superimposed on the existing conditions 
to determine the impacts of construction and 


operation. 


Topography and Surficial Geology 


13.4 Dr. Reades, on behalf of Consumers', described 
the investigations undertaken by his firm, 
Golder Associates (Golder), to assess the 

ageologye ofatthemrcite: He® testified that the 
conclusions from their investigations, which 
included drilling 43 bore holes to examine the 
sub-surface soils, were that the construction 
of the facility would not affect the drumlin 
and there would be minimal changes to the local 
topography. There was no evidence of aggregate 
resources to be protected. Further, Golder 
could foresee no particular problems with the 


bearing capability of the soils for the 
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structures planned. No adverse impacts were 
anticipated as a result of the operations of 


the plant. 


Meteorology, Air Quality and Noise 


Dr. Koczkur testified on behalf of Consumers', 
that the dust generated by the construction 
activities at the site could be controlled by 
using generally accepted methods and by limiting 


the area under construction at any one time. 


There would be emissions of carbon monoxide, 
oxides of nitrogen, hydrocarbons and suspended 
particulate matter during vapourization which 
would occur during seven to ten days a year. 
Calculations performed for these emissions 
indicated that provincial standards would not 


be exceeded. 


Dr. Koczkur stated that the background measure- 
ments for noise on the site ranged from 40 
decibels at night to 47 decibels during the 
day. Construction noise levels have _ been 
estimated and are predicted to fall below 
provincial guidelines. Consumers' has under- 
taken gtoivebimity tconstructionslactivities to 
daylight hours, one shift daily, Monday to 
Friday, to the extent possible. During 
operations, the highest noise levels would 
occur during the vapourization period and even 
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then are predicted to cause no increase in 


off-site background noise levels. 


Surface Water 


Mr. Stone, on behalf of Consumers', described 
the existing surface water drainage on the site 
and the projected impacts of the LNG facility 
on drainage. He recommended appropriate miti- 
gation measures and a storm water management 


plan. 


The only drainage system likely to be affected 
by Consumers' proposal is Grafton Creek, which 
flows southward through the site from its point 
of , origin fain ta Swooded Sivalley “to the north. 
Contributing flows from the site enter the 


creek through several intermittent channels. 


The Ministry of Natural Resources (the MNR) has 


classified Grafton Creek as a good quality, 


cold-water trout stream. Various species of 


fish were collected at four sampling stations 
established along the creek. Water samples 
were also collected at various points in the 
creek and, upon analysis, the water quality was 
found to be below the maximum acceptable levels 
for J.the + protection Sof aquatic (bite Yand for 


human consumption. 
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During the early stages of site preparation, 
Consumers' submitted that, in order to protect 
Grafton Creek from siltation, a sedimentation 
pond would be constructed immediately downstream 
of the construction area, Alsgo,r construction 
activities would be phased so that the amount 


of soil exposed at any one time would be mini- 


mized. Once the plant is in operation, the 
sedimentation pond and soil conservation 
practices would, un a? Mr, Stone's opinion, 


control erosion rates to below the present 


levels. 


Mr. Stone testified that Grafton Creek or other 
surface water drainage systems on the site 
would not be impaired during either construc- 
tion or operation if the proposed storm water 


management plan was implemented, 


The CCH expressed concern that the trout 
streams would be impaired by the construction 
and operations of the LNG facility. Other 
parties, including Special Counsel and the MNR, 
appeared satisfied that the recommended storm 
water management plan would provide sufficient 


protection for the stream. 
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Groundwater 


Consumers' plans to take approximately 6177000 
ae of water from on-site wells to _ hydro- 
statically test the tank after it is fabricated 
but before it is used to store any LNG. After 
the test period, Consumers' intends to discharge 
this water to two reservoirs on the site which 
would “retain the ‘water for’ fire protection 
purposes. In addition, a domestic water supply 
would be needed during construction and opera- 


tion of the plant. 


Dr. Reades testified that the water needed for 
the tank testing could be pumped over a period 
of 17 to 18 months. A pumping rate of approx- 
imately 75 litres per minute (L/min) would be 
required. An additional 20-25 L/min would be 
necessary to provide drinking water and water 
for cleaning, and other general purposes during 
the construction period. Water demand is 
expectedmuto =arop | to the = 20-25 L/min range 


during the operation of the facitaty. 


Golder conducted a three-stage water supply 
development investigation. Ties seLrst = Stage 
comprised the assessment of the potential for 
obtaining groundwater to supply the LNG 
facility requirements. The consultants 
concluded from the interpretation of the 


geotechnical, bore-hole data and from their own 
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test drilling, that there were two aquifers 
present on the _ site. An upper aquifer was 
Coons Gatetal depeeofin6s tong7Oem: and. a ,lower 
aquifer was identified in the upper 6 m of the 
limestone bedrock, located 100 to 120 m below 
the surface. The bedrock aquifer appeared to 
have the potential to provide sufficient water 
£or Consumers’ needs without significant 


off-site interference. 


Stage II of the investigations included drilling 
two bedrock water wells on the site and 72-hour 
pumping tests at a rate of 68 L/min. Existing 
MOE water well records were reviewed to augment 
information obtained by a door-to-door survey 
conducted within 1.5 km of the site during 
Stagera il: A number of off-site and on-site 
wells were monitored during the pumping test, 
and water samples from the upper and lower 


aquifers were analyzed for water quality. 


The Stage II study established that the bedrock 
aquifer could provide a water supply for the 
LNG requirements at a rate of approximately 150 
E/ mite « wish) ani nimumipetentiabetfor ,.coff-site 
interference. The water quality met government 
guidelines and no effects were observed on 


off-site wells during the pumping test. 
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Stage III of the investigation was instituted 
as a result of the concern expressed by local 
residents that -their water supplies might be 
affected by the proposed Consumers' wells. 
This stage included a pumping test at a rate of 
270 REyminetover’ al perioalsof” 106° hours. The 
results verified and exceeded the Stage II 
results and indicated that the acquifer could 


supply more than 364 L/min, indefinitely. 


Detailed chemical analyses were conducted on 
water samples from 15 wells in the vicinity of 
the site, both before and after the pumping 
test. In addition, MOE water well records for 
bedrock wells: within lO %km ‘of the site were 


reviewed. 


The evidence’ indicated ‘that “the” majority o€ 
domestic and farm wells in the area draw their 
water from the upper aquifer and there are no 
known users of the bedrock aquifer within 3 km 
of the site. Based on a geological examination 
of the site, the consultants concluded that the 
upper and lower aquifers are separated by more 
than 40 m of soils of low permeability. There- 
fore, the consultants were of the opinion that 
the Consumers' wells in the bedrock would not 
adversely affect the neighbourhood water sup- 


plies. 
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In its overall conclusions, Consumers' submitted 
that there was a more than adequate water supply 
to meet all stated LNG facility requirements 
and essentially no- potential for off-site 
interference with private well Gqualatcy OL 


quantity. 


Golder proposed a conceptual monitoring plan to 
verify the predictions made during the investi- 
gation of water supply potential. According to 
the plan, a network of 15 wells located within 
5 km and including all bedrock wells within 2.5 
km of the site would be monitored for six months 
prior to pumping, once a week for the first 
month of pumping and at monthly intervals, 
thereafter. The closest bedrock well to the 
Haldimand-3 site would be monitored by means of 
a continuous recording device in order to 


assess natural, daily changes in water levels. 


During pumping tests, there had been complaints 
of well interference from some of the area 
residents. Those wells were monitored during 
later pumping tests which were conducted at 
higher rates and Consumers' indicated that they 


were not affected by factors related to the 


pumping. 
Gartner Lee Associates (Gartner) was engaged to 


perform an independent review of the work 
performed by Golder. They were in agreement 
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with the methodology used by Golder and the 
interpretation of the geology and hydrogeology 
of the site. Gartner also agreed that there 
would be a more than adequate water supply for 
Consumers' needs and that there would be no 
measurable effects on either quality or quantity 
of the groundwater in private wells in the local 
area. It also concurred with the proposed plan 


for monitoring local wells. 


Owners of land adjacent to the proposed site 
expressed concerns about the possible contamin- 
ation of their wells or hydraulic impacts on 
their supply, both for household and livestock 
purposes. Mr. Hinton argued that six wells had 
been affected by the pumping tests. Since 
Consumers' would not admit the influence of the 
tests on local wells, he submitted that a law 
suit against the company would probably be 
necessary to obtain compensation or redress if 
well impacts were experienced in the future. 
He = further,” argued that the’ Golder report 
revealed that there were permeable layers within 
the clay till separating the two aquifers. He 
contended that, as a result, there could be a 
draw-down caused by Consumers' pumping from the 
deep aquifer. Mr. Hinton also argued that the 


proposed well-monitoring plan was inadequate. 


The MOE and Special Counsel accepted the 
results of the Consumers' investigations as 
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valid, although Special Counsel emphasized that 
the well-monitoring program must be undertaken 
if the project should proceed and Consumers' 
must provide water to landowners in the event 


of an interruption in water supply. 


Vegetation and Wildlife 


Dr. Muller investigated the flora and fauna of 
the site on behalf of Consumers'. This included 
a search of published literature and interviews 
with representatives of the MNR and _ local 
conservation authority officials as well as 
others with specific knowledge of the area. He 
also conducted a number of field surveys on the 
site including a detailed examination of 35 
plots of 3 square metres each and a migratory 
bird survey during September and October of 
h9B5. 


Dr. Muller indicated that 32 per cent of the 
site is in agricultural use, 29 per cent in old 
fields, 8 per cent in tree row vegetation and 
26 per cent in woodlot. He found that the MNR 
had designated the Eddystone Drumlin as signi- 
ficant) pinapstermsis of ¥enatura he e-andscientific 
interest. He also concluded from his literature 
search and field work that there were no rare 


or endangered species on the site. 


Ins.Dr ..eMuller«s fOpiniongy construction of the 


facility would have minimal impact on the 
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terrestrial biology. The primary effect would 
be the new habitat created in the cleared 
zone. In fact, the drumlin would be better 
protected from hunting and tree cutting in 
accordance with MNR policy regarding natural 


woodland areas, 


Since the surveys demonstrated that the site is 
not a major concentration point ‘for migratory 
birds, the anticipated impact of the project 
was determined to be small. The tank would be 
about the same height as the drumlin, would not 
be brightly lit at night and would have no guy 
wires, all of which indicated to Dr. Muller 
that the tank would not cause significant bird 
kills. Further, Dr. Muller anticipated no 


impact on such species as deer or fox. 


Mr. Hinton argued that the migratory bird 
survey conducted by Consumers' consultants, had 
been inadequate and there were, inks tact, 
hundreds ssof7#birds> “attracted Sto the local 
habitat during migration periods. He was of 
the opinion that the wildlife patterns would be 
prejudiced by the noise, lighting and visibility 
of the proposed facility. 


Agriculture 


Consumers' indicated that the project would 
remove a very small amount of agricultural land 
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Beane product len. It based its opinion on a 
soils map which illustrated the results of an 
extensive soil sampling program conducted over 
the site. Le also examined agricultural 
Capability maps for the area and assessed the 


existing uses of the soils. 


Consumers' concluded that of the 30 ha in the 
designated clear zone, 06 “hat t were Class) bl 
soils, the most valuable for agriculture pur- 
poses, and 3 ha were Class 2. These areas are 
HOt NOW ets agricultural”’ "production. Other 
agricultural areas on the remainder of the site 
which are currently in production would 
continue to be worked. Consumers' submitted 


that agricultural impacts would be minimal. 


Socio-economic and Cultural Environment 


Mr. Keir testified, on behalf of Consumers', 
Chateaurings the yoonstruction ~of the.» facility, 
up to 120 jobs would be created over a period 
of. “about ~5 “montis: He predicted that most 
workers would commute to the job from larger 
centres, although 20 to 30 families might move 
into the communities of Cobourg or Port Hope as 
a result of the employment opportunities created 


by the project. 
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At the peak of the construction phase, there 
would be a 20 per cent increase in traffic on 


County, Road@2 2. 


When. then plantesss,.in goperation, | 15 “staff 
members, working in shifts, would be required 
at the site. In addition to the workers travel- 
ling to the plant, there would be 5 to 10 trucks 
per Umonthwgoingstouwand from the facility.) Ine 
result is projected to be a net maximum increase 
Offers, perescent gin, the annual daily  tratiic fon 
the section of County Road 23 from Highway 401 
to the site. 


The Haldimand Township Official Plan designation 
for the site is "rural" with the exception of 
three small parcels on the site which are des- 
ignated as "environmental control" areas. The 
Zoning By-law recognizes the designations of 
the Official Plan and in addition designates a 
small woodlot in the northeast quadrant as an 
"environmental control" area. The municipality 
has approved amendments to these planning docu- 
ments which would allow the LNG facility to 
proceed. These amendments would require the 
approval of the Ontario Municipal Board (the 


OMB) if the project is to proceed. 
Since there was a great deal of concern with 


the visual impact of the tank on the local 


community, Consumers' lowered the tank height 
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from 50 m to 40 m. In addition, it performed a 
study to determine the visibility of the tank 
from adjacent residential properties, local 
roads and other areas in the community. The 
consultants used photography and transects to 
plot the visual impact on aerial photographs 
and topographical maps in order to develop what 
they termed a "viewshed" map. Consumers' then 
used the map to develop on-site and off-site 
landscaping plans to block the views of the 


tank. 


Special Counsel argued that the visual impact 
Grstthe mNG- racriity coula only be further miti- 
gated by the selection of a site in a less 


populated area with better topographical relief. 


Mr. Keir testified that an inventory of all the 
heritage sites within a 4 km radius of the tank 
had been conducted. No sites or locations of 
historical significance that would be affected 


by the facility were identified. 


Mro’ Keir” also examined ‘the economic impact of 
the project on the local and provincial econo- 
mies. He testified that 17 per cent of the 
total capital budget would be spent locally, 
with about 77 per cent of that percentage spent 
on labour and about 12 per cent on materials. 
The project would be expected to provide ap- 
proximately 100 to 120 man-years of employment 
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toithesmocounty “andawaney arear within one” (hour, 
driving distance from the site. There would 
also be significant impacts on,.the federal and 
provincial economies from the perspective of 
direct and indirect employment opportunities 


created and increases in domestic output. 


The operations phase of the project would create 
15 full-time jobs with preference given to 
local applicants. The annual operating budget, 
in excess of $3 million, would also contribute 


to the local, provincial and national economies. 


Based on an assumed assessment of $1 million 
for the plant, Mr. Watson, Consumers' economic 
consultant, calculated that the municipal taxes 
paid by Consumers' for the LNG facility would 
have been $459,000 had it been in operation in 
1986. These taxes would have caused a decline 
of about $10.00 in property taxes for each 


residential unit in the township in that year. 


Mr. Watson concluded that there would be a 
provincial benefit as well, since provincial 
grants are related to the local assessment. 
Consequently, about 66 per cent of Consumers' 
taxes would accrue to the provincial government 
by way of unpaid grants to the municipality. 
There would also be some resulting decrease in 
taxes for other taxpayers in the county and 
school board jurisdictions. 
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Consumers' direct payments to Haldimand Township 
would have an even more _ significant impact 
since they would include $325,000 for parkland, 
road allowance and related fees and $250,000 to 
cover the costs of upgrading Chalet Road. 
These direct payments would provide an oppor- 
tunity for the municipality to establish a 
reserve fund, to increase the capital works 
programs, and to stabilize tax increases, The 
total increase in spending by the township, 
county: and school board, as a result of. the 


project, was estimated to be about $44,000. 


Mr. Watson concluded on the basis of his in- 
vestigations that the project would have posi- 
tive implications for the municipality and he 
was unable to identify any negative financial 


impacts. 


Monitoring Programs and Undertakings 


Consumers' intends to follow the recommendations 
of the various consultants for monitoring pro- 
grams and mitigation measures. These would 
include the hiring of an independent environ- 
mental inspector to monitor the environmental 
procedures on the site and to ensure that miti- 
gation measures and other commitments of the 
company were being carried out. Although the 
plan was to have an independent inspector report 


to the project director, Consumers' agreed with 
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suggestions made during the hearing that the 
inspector should report to a management official 
of the company who was not directly involved 


with the project. 


Consumers' submitted a list of undertakings 
made in the environmental reports including 
mitigation measures and monitoring procedures 
to minimize environmental impacts during the 
construction period and over the long-term 
Operation of the plant. The company agreed to 
include requirements for these measures. and 
procedures in all applicable construction con- 
tracts and operating manuals. It also agreed 
to file with the OEB and Haldimand Township 
interim and final monitoring reports during and 
after the construction phase and to make such 


reports available to the public. 


Land Values 


Consumers' submitted that the LNG facility 
would have no adverse impact on land values in 
the vicinity of the project and therefore pro- 
posed no compensation policy covering property 
devaluation. In support of its position, the 
company outlined several factors for the Board's 


consideration. 


Consumers' tabled a report describing a survey 
conducted in April, 1986, of the attitudes of 
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residents, local officials and businessmen 
Livinomeln qip rox tyaseto er ies SLUNG? “facrbity* *in 
Laporte, Indiana. Of the householders inter- 
viewed, some expressed concern over property 
values but admitted that they had no evidence 
of any impact. Laporte real estate brokers 
interviewed were of the view that the facility 
had not affected local real estate values. The 
Operator of a trailer camp located 3.5 km from 
the Laporte facility did not indicate concern 
with the facility and told the interviewers 
that a recent appraisal of a local trailer park 
had not indicated that the LNG facility had any 
impact on the valve of the property. Recent 
purchasers in the area believed they had paid 


premium prices for their properties. 


According to the report, however, "about half 
of the [householder] respondents stated that if 
given the choice, they would prefer to have the 
plant located elsewhere, primarily because it 
would eliminate any potential concerns evident 


now or possible in the future." 


Inj WApr ul, 1985, Consumers' commissioned an 
independent appraisal of property values re- 
garding the lands adjacent to four of the six 
candidate sites. Properties in the vicinity of 
the Haldimand-3 site were included as part of 


this study. In addition, the appraiser examined 
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the values of property around the LNG facilities 


located at Hagar, Ontario, and owned by ICG. 


The conclusions of the Hagar appraisal, where 
the LNG facility have been in place since 1968, 
were that there appeared to have been no mea- 
surable effect on the market value of residences 
im ethe ivicinity ' of "the "plant “that could be 
attrirbuteditto ithe "plant. In> tact, the majority 
of the homeowners in the area had purchased or 


built after the plant was in place. 


Counsel for Consumers' argued that effective 
measures would be taken to eliminate or minimize 
such factors as plant visibility, noise and air 


emissions that might affect property values. 


Further to a resolution of the Township Council, 
Consumers' has agreed to discuss and attempt to 
resolve the concerns of four named landowners 
that their properties might be devalued by the 
project, and report to Council within two months 
of receiving all regulatory approvals. Mi. 
Riedl suggested that if the Township were not 
satisfied with the report it could withhold the 
building permit for the project. 


Mrs. Shirley Johnston, on behalf of the Citizens 


for Progress and Development in Haldimand, 


testified that the project would not affect 
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Propercyeinaluesijana 'thatbyetin tact it might 
stimulate real estate activity in the area. 
She pointed to the fact that two new homes had 
been built within 1.5 km of the site since the 
announcement of the project and that two others 
had "sold well". She submitted a letter from a 
local real estate agent stating his opinion 
that the LNG installation would have no affect 
on real estate values in the Township or in the 


immediate area. 


Residents in the immediate vicinity of the 
preferred site did not accept Consumers' 
conclusion with respect to property values. 
Mr. Sawyer, the son of the owners of the Shelter 
Valley Trailer Park, testified that he believes 
the facility would adversely affect the park. 


Mr. David Pritchard, owner of eight acres of 
property located north of the site, testified 
that he had not been able to sell his property 
although it had been on the market for six 
months. He testified that a potential purchaser 
had lost interest in the property when he 


learned of Consumers' LNG project. 


Mrs. Forbes argued that the LNG facility would 
mar the landscape and detract from the pastoral 
environment. In her opinion, if the project is 


approved, Consumers' should be required to 
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negotiate a fair compensation with affected 
landowners who live within a set distance from 


the tank. 


3. eL Mr... Hinton, for the) CCH;asalso 1argued that the 
presence of the LNG facility would depreciate 


the value of local farms, homes and businesses. 


Dee ah oe Special Counsel argued that it does not seem 
realistic to assume that adjacent property 
values would not be affected and that it seemed 
likely that they would decline. He recommended 
that there should be financial compensation if 


the project was to proceed. 
Government Concerns 


L263 The OPCC reviewed the Phase III environmental 
assessment report and found that most of the 
concerns expressed during the reviews of the 
earlier reports, had been addressed to its 


satisfaction. 


13.64 The major outstanding concerns were raised by 
the MOE with respect to dispersion modelling, 
noise impacts and water-related issues. The 
issue of dispersion modelling has been addressed 
in Chapter 11 of this Report. Aceprding). tomthe 
MOE submission to the OPCC, Consumers' would be 


required to obtain environmental approvals from 
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the MOE for sewage works under the Ontario Water 
Resources Act and for air emissions under the 


Environmental Protection Act. 


Noise 


The MOE was concerned with the noise impact 
assessment conducted by Consumers’. Pe esub— 
mitted that background noise assessment at the 
Site had not been performed in compliance with 
proper scientific procedures. Subsequent to 
the testimony of the MOE's noise expert, Con- 
sumers' conducted further background. noise 
evaluation at the site and filed the results as 
reply evidence. The new information resolved 
the MOE concerns with the exception that it 
would require further background noise assess- 
ments during the winter months to establish the 


lowest ambient noise levels. 


The MOE noise expert submitted that construction 
equipment should be in compliance with the 
maximum criteria set out in Publication NPC-115 
of the MOE's Model Municipal Noise Control 
By-law. Publication NPC-115 sets sound emission 
standards for various items of construction 
equipment according to the date of manufacture 


of that equipment. 
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The MOE also took the position that the poten- 
tial noise impacts from the operating LNG fa- 
cility should be addressed by incorporating 
sound level limits into the conditions of ap- 
proval for the project. The appropriate cri- 
teria, according to the MOE witness, were to be 
found in Publication NPC-132, "Guidelines for 
Noise Control in Rural Areas" (NPC-132). This 
publication suggests sound level limits’ for 
stationary sources in rural areas where the 
acoustical environment is normally dominated by 
natural sounds and where road traffic, if any, 
is not frequent. The MOE argued that although 
there is some noise impact from traffic on 
Highway 401, the Haldimand-3 site should be 
considered a rural area and the more stringent 
NPC-312 criteria should be made a condition of 


approval. 


Groundwater 


The MOE agreed with the technical methodology 
used by Golder for its investigations of po- 
tential groundwater impacts. Further, the MOE 
found the consultants' conclusions, that there 
would be no adverse impacts on the groundwater 


regime, to be sound and reasonable. 
The MOE informed the Board that Consumers' had 


applied for a water-taking permit as required 


by Section 20 of the Ontario Water Resources 
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Act. Approval must be given and a permit issued 
before the pumping proposed by Consumers' could 


be carried out. 


Land Use Planning, Township of Haldimand 


Counsel for the Township of Haldimand explained 
that the Township had adopted no position with 
respect to the site selection process but it 
was of the view that the Haldimand-3 site is a 
satisfactory site and that the OEB should re- 
commend approval of the LNG facility. 


The Township based its position upon the report 
of Mr. Walker who had examined the planning 
implications of the Consumers' proposal and the 
applications to the Township for amendments to 
the Official Plan and Zoning By-law to accom- 


modate the development. 


Mr. Walker had reported to the Township Council 
by way of a preliminary report in October, 
£285 nfeangeifalmiinal omeportetino sFebruary;, 1986. 
The public had access to Mr. Walker's reports 
before they went to Council. Futhermore, Coun- 


cil meetings were open to the public. 


The preliminary report identified certain issues 
that had not been adequately addressed by Con- 
sumers', specifically, storm water management, 
compatibility of the proposal with rural uses, 
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aesthetias, Oservices |\to the site traf fichrand 


emergency access: 


According to Mr. Walker, Consumers' subsequently 
provided additional information to the Township 
which either met the planning and environmental 
concerns or identified ways that these concerns 


could be resolved in a development agreement. 


Mr. Walker's final report was tabled at a public 
council meeting in February, 1986 and its 
conclusions were that, although the existing 
Official Plan and Zoning By-law did not allow 
the proposed use, these planning documents 
could be amended with justification. The 
report discussed the outstanding issues and 
made recommendations as to how these matters 
could be addressed in the amendments and in the 


development agreement. 


The Township approved the requested amendments 

to the Official Plan and Zoning By-law subject 

to the terms set forth in the Development Agree- 

ment signed by the parties on March 24, 1986. 

The agreement delineates conditions which in- 

clude: 

(1) a cash payment of $250,000 for improvements 
to Chalet Road; 

(2) snow ploughing of specified sections of 
Chalet Road and County Road 23; 
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(4) 


MS) 


(6) 


(7) 


(8) 


CP.) 
(10) 


(11) 


(12) 


water for the LNG facility to come from 
deep aquifer wells and that there be no 
interference with local water wells; 
on-site and off-site landscaping to elim- 
inate any visual impact of the tank on 
views within a radius of 2 km of the site; 
the conveyance to the Township of one foot 
reserves around the perimeter of the site, 
except at designated access points; 

an emergency access; 

the extension of natural gas services to 
specified areas of the Township; 

payment of $50,000 in liev of parkland 
dedication; 

a building permit fee of $200,000; 

payment for municipal fire protection 
service, if used, and a water outlet on 
Site t6for® thelcusesn of. their local fire 
department; 

the purchase by Consumers' of unopened 
road allowances located on the site, if 
and when they are closed, for $75,000; and 
reimbursement of all of the Township's 
costs associated with the Official Plan 
and Zoning By-law amendments, including 


administrative, planning and legal costs. 


The amendments to the Official Plan and Zoning 


By-law are to be referred to the OMB, although 


the OMB has been requested not to schedule a 


hearing pending the outcome of the OEB hearing. 
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V3a¢8 According to Mr. Walker, the proposed amendments 
werel notie ind confldgctiewith the goals of the 
Official Plan and there would be no adverse 
effects on business and tourist interests in 
the area. Mr. Walker was of the view that *the 
Consumers' proposal would not inhibit develop- 
ment in the area. To illustrate this pore, ie 
referred to a proposal currently before the 
Township Council for the approval of an expan- 
sion to the Shelter Valley Trailer Park, which 
is located southeast of the site. At the 
present time, the Park comprises 125 campsites 
and the owners have applied to the municipality 
for approval to extend the camping area and 
facilities to accommodate 90 more campsites. 
Their application was launched before the LNG 


proposal became known. 


pes ae Ae. There are other areas slated for development 
within 2 km of the site. Adjacent to the south 
side of Highway 401 and southeast of the site, 
there are lands covered by the Grafton Secondary 
Plan which designates the area for residential 
use. Another area, south of the site and lo- 
cated in the northern section of the Hamlet of 
Grafton, includes at least 13 registered lots 
and a large acreage for a plan of subdivision 


which is currently in the approvals process. 


13.80 Mr. Walker recommended that the location was 
suitable for industrial use, given its proximity 
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to Highway 401 and County Road 23, and the site 
could be made compatible with the surrounding 
land uses through the terms of the Development 
Agreement. Mr. Walker did not believe develop- 
ment.should ~bemcurbed panmthe,.vicinitya off the 
site and claimed that the examples described 
above supported his view that business and 
tourism would not be adversely affected by the 


proposal. 


II. Environmental Impacts of Union's Alternatives 


iP eiensae Union's consultants conducted environmental 
assessments of the five transmission pipelines 
that would be needed for its proposed SPS. 
These environmental assessment reports were 
filed with the Board. Evidence was not adduced 
relative to the environmental impacts of the 35 
injection/withdrawal wells, the increased 
horsepower at the compressor stations or the 
new gathering lines. At the time of the hear- 
ing, the OPCC had partially reviewed four of 
the pipeline studies but had not reviewed the 
environmental impact study of the Kirkwall to 
Hamilton pipeline, which would be required only 


for Alternative B. 


LS Jones The construction of the pipeline from the 
Bentpath-Rosedale Pool to the Dawn Station 
would directly affect 18 landowners. If ease- 
ments cannot be negotiated, expropriation pro- 


ceedings might become necessary. The most 


Ce EE 


13/29 


REPORT OF THE BOARD 


SSS SS ee er a eee 


SS i ed a eet Lee area tien hintaan eee eines 
-e———_eee—e—————— ee eeeeeeeSFSSSeSesesese 


significant impact of the installation of =this 
Pipeline would be expected to be on the agri- 


cultural tile drainage systems in the area, 


1S, Os The construction of the pipeline from 167 Pool 
to the Dawn-Trafalgar transmission line would 
require two private easements, which have been 
negotiated, and the remainder of the route 
would be located within a road allowance. 
Little environmental impact is anticipated from 


the construction of this Line. 


ES. o4 The Strathroy to Lobo pipeline would traverse 
18.2 ki Of | prime agricultural land, on new 
easements which have yet to be negotiated. The 
line would cross twelve streams and minor water 
courses, two of which are considered to be 
Significant, Union proposed to construct dry 
water crossings and specified construction and 
mitigation measures to control sedimentation 
impacts on a local trout farm. The pipeline 
would directly affect 42 landowners and the 
consultant has proposed extensive mitigation 
measures to avoid the loss of unique specialty 
crop soils. Also, construction would be sched- 
uled to avoid, as much as possible, cropping 
periods. For the agricultural impacts of this 
and the other pipelines, Union plans to insti- 
tute a crop-loss compensation plan. It ‘also 
proposes to monitor local wells “in Order to 
detect and mitigate any impact on the water 
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supplies, which may result from the pipeline 


construction. 


123.785 The construction of the pipeline from the 
Brantford take-off to the Kirkwall valve site 
would affect 35 landowners. Easements have not 
yet been negotiated. Agricultural land along 
this section ranges from good to marginal. The 
construction of this pipeline would have signi- 
ficant impacts upon three businesses in the 
area, the Shaver Poultry Farm, the Bayus Trailer 
Park and the African Lion Safari. Uni Ones pLo— 
poses to institute noise mitigation measures to 
decrease the impact on the poultry operation 
and to time the construction periods to minimize 
business losses at the Bayus Trailer Park and 
thetsAtmican®wion Gafari* The owners of these 
enterprises would be compensated for damages 
and business losses. This loop section would 
also include the crossing of ten streams, some 
of which are municipal drains. fae =1s .ialso 
expected to have some impact on a number of 


woodlots and hedgerows. 


43.386 For the construction of the pipeline from the 
Kirkwall valve station to the Hamilton gate 
station, easements would be required from three 
landowners and the remainder of the line would 
follow an Ontario Hydro right-of-way. Permis-— 
sion would have to be obtained to locate the 
line on this right-of-way. There would be two 


je fea 


1t3.68;7 


3.88 


tRIy ele. 


REPORT OF THE BOARD 


stream crossings and a diversion around a sig- 
nificant wetland. For these and other environ- 
mentally sensitive areas, special mitigation 
measures have been proposed for implementation 


during the construction period. 


In all cases, Union's experts testified that 
the routes chosen for the five pipelines were 
the best routes and there were no environmental 


matters that could not be remedied. 


Special Counsel submitted that the Union SPS 
proposal would have Significantly greater 
environmental impacts than the LNG _ proposal 
Guring the construction period. He argued, 
however, that these short-term impacts would be 
in the general area where pipeline facilities 
are in place and landowners are familiar with 
the expected impacts. On the other hand, the 
LNG proposal would have greater long-term, 
persis- tent impacts on a community that has 


had no experience with similar development. 


Counsel for Consumers' argued that the Union 
proposal would have serious and _ substantial 
environmental impacts and that there was in- 
sufficient evidence before the Board with 
respect to the environmental implications. He 
emphasized that no evidence had been provided 
with respect to Union's proposed well-drilling 


program, the new compression facilities or the 
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additional gathering lines that would be 
required. He argued that the environmental 
impacts of Union's alternatives would be much 


more severe than those of the LNG facility. 


Findings and Recommendations 


132:9:0 The Board is of the view that Consumers’ has 
conducted a thorough assessment of the Haldi- 
mand-3 site and that the undertakings given by 
the company should be sufficient to prevent or 
mitigate adverse environmental impacts during 
the short-term construction period. The Board 
would incorporate these undertakings as Condi- 
tions of Approval if the project were to pro- 


ceed. 


oo 6 OL The Board agrees with the submissions of the 
MOE with respect to noise impact assessment and 
control and would impose the requested condi- 
tions of approval if this project were to be 
approved. Such conditions would require con- 
struction equipment to be operated in compliance 
with the maximum sound levels set out in Publi- 
cation NPC-115 and the plant operations to be 
subject to the noise level limits set out in 
Publication NPC-132. 


134:92 Further, the Board is of the opinion that the 


Township of Haldimand has negotiated a compre- 


hensive Development Agreement with Consumers’, 


13/33 


gE ep Me) 


1374 


pCR }s 


13 a6 


REPORT OF THE BOARD 


which would provide economic benefits to the 


municipality. 


The Board does not agree with the submissions 
of Mr. Walker that the site can be made com- 
patible with surrounding land uses. The com- 
munity as it exists provides a rural setting 
for farming and bountiful natural attributes 
which have attracted residents and tourists to 


the area. 


Neither does the Board agree with Mr. Walker's 
submission that this site is a logical choice 
for the LNG facility because of its proximity 
to Highway 401. To accept this principle would 
be to accept a proposal that industrial uses 
should override other land use designations 


along any highway within the province. 


The Board is of the opinion that although Con- 
sumers' may be able to prevent or mitigate the 
short-term environmental impacts of the LNG 
project at the Haldimand-3 site, the mitigation 
of the long-term cultural impacts on the com- 


munity may not be possible. 


The Board agrees with Special Counsel that the 
facility should be located in a less populated 
area to minimalize visual impacts. The Board 
believes that the proposed facility is incom- 


patible with present land uses and the future 
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Girection of the community's development. A 
site designated for industrial uses would be 


more appropriate. 


Further, the Board is of the view that if the 
LNG project were to be approved, the values of 
some of the properties in the vicinity could be 
adversely affected. Consequently, any approval 
of the project should incorporate conditions 
with respect to the method of determining ap- 


propriate compensation. 


The Board agrees with the submissions of Special 
Counsel that the Union SPS proposal could have 
Significant construction-related environmental 
impacts which would be greater in the short-term 
than those caused by the LNG proposal. However, 
once the pipelines have been constructed, the 
long-term impacts would be insignificant. The 
Board is of the view that a much more detailed 
review by the OPCC would have to occur before 
the Union proposal could proceed and _ there 
would be the necessity for public hearings on 
the Union applications, at which time the en- 
vironmental assessments would be thoroughly 
examined. Additional information would also be 
required with respect to the well-drilling 
program, the additional compression facilities 
and the gathering lines at the storage reser- 


voirs. 
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14, PIPELINE FACILITIES 


Introduction 


14.1 


14.2 


As noted in Chapter 1, Consumers' will require 
two pipelines to connect the LNG facility to 
the TCPL system. An NPS 16 pipeline will be 
used to supply gas to the facility for lique- 
faction and to carry gas back to the TCPL pipe- 
line during vapourization. An NPS 6 pipeline 
will be used to transport, by-products and boil- 


off gas back to the TCPL systen. 


Consumers' considered four alternate routes for 
the pipelines. The preferred route for the two 
pipelines serving the LNG facility will begin 
at the proposed Consumers' valve station adja- 
cent to the TCPL pipeline. The pipelines will 
then run south approximately 3,300 m along the 
east side of County Road 23 to a point approx- 
imately 550 m north of Chalet Road (Township 


road between Concessions I and II). They would 
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then extend directly east approximately 500 m 
across the plant property line and into the LNG 
process area. Figure 14A shows the preferred 


route. 


Design and Safety 


L453 


14.4 


14.5 


14.6 


Consumers' proposes to install these pipelines 
in the same trench. The NPS 16 pipeline will 
be placed 1.3 m below the surface and the NPS 6 
pipeline will lie 0.3 m above it. The upper- 
most pipeline will therefore be placed at least 


1 m beneath the surface. 


While the method is unusual, as most pipelines 
are placed in separate trenches, Consumers’ 
submitted that it meets, and in fact exceeds 
the requirements of CSA Standard 2Z184-M1983 
(CSA 2184) which sets out the specifications 


for Gas Pipeline Systems. 


Consumers' also proposes to install a continuous 
pipeline warning tape over the upper-most, NPS 
6, pipeline to alert anyone inadvertently dig- 
ging in the area to the presence of the pipe- 
lines. In addition, Consumers' will conduct 
weekly patrols to ensure proper security and 


maintenance of the pipelines. 


The CCH and Mrs. Forbes expressed the concern 
that an accident along County Road 23 might 
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Figure 14A 


The Preferred Route 
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The Preferred Route 
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result in rupture of the pipelines and potential 
injury to members of the public and local res- 
idents. Consumers' submitted that the thickness 
of the walls of the proposed pipelines is 
greater than required by CSA Z184 and would, 
therefore, enhance’ safety. Special Counsel 
agged that the depth of the ground cover “along 
with the warning tape provide sufficient in- 
surance to safely place the pipes along County 
Road 23. However, to ensure safety, he sub- 
mitted that open trench during construction 


should not exceed 1 km at any given time. 


Consumers' indicated that it proposes to install 
automatic valves which would isolate the pipe- 
lines from the process facilities to avoid 
Gamage or further problems in the process re- 
lated facilities in the event of a loss of 
pressure in the pipelines. The final design of 
these valves, however, was not complete at the 
time of examination in the safety phase of the 


hearing. 


Environmental Impact 


14.8 


Consumers' prepared an Environmental Report to 
assess the environmental impacts of the pipe- 
lines required to connect the LNG facility to 


the TCPL system. This Report consisted of a 
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FPouUte selection stuacy, 10° woien the tour ‘alter— 
nate routes were considered, and an environ- 


mental impact assessment of the preferred route. 


The four routes considered included: the West 
Route which ran along private easements; the 
East Route 1 which followed an Ontario Hydro 
easement and County Road 23; the East Route 2 
which followed the same Hydro easement, pri- 
vately owned land and a township road allowance; 
and “the County. Road ~23°'Route,; “as “described 


above. 


While the OPCC reviewed the Environmental 
Report, there was some initial disagreement 
among its members regarding the preferred route. 
The CCH submitted that the MNR and the MOE 
preferred the West Route in order to minimize 
the number of water crossings. Special Counsel 
noted, however, that the MAF preferred the 
County Road 23 Route due to its limited impact 
on farmland. Special Counsel submitted, fur- 
ther, that subsequent meetings between Con- 
sumers', the MNR and the MOE resolved these 
concerns in favour of the County Road 23 Route. 

In addition, he submitted that the comparative 
analysis employed by Consumers' in selecting a 
pipeline route is consistent with OEB Environ- 
mental Guidelines for the Construction = and 


Operation of Hydrocarbon Pipelines in Ontario. 
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14.11 Consumers' indicated that the most significant 
potential environmental impact along the pre- 
ferred route may occur at Shelter Valley Creek. 
Consumers' has therefore proposed a "dry" 
crossing of this watercourse. Crossings will 
be conducted in a "biological window" when cold 


water species are not spawning. 


14.12 Special Counsel argued that any approval of 
this. proposal. must. include .a condition which 
restricts the crossing of Shelter Valley Creek 
to a period between June 15th and September 
15th in any given year. He added that all 
mitigation recommendations contained in the 
pipeline contract specifications must be ful- 


filled before the facility is approved. 


Findings and Recommendations 


14.13 In summary, the Board finds that Consumers' has 
complied with OEB Environmental Guidelines for 
the Construction and Operation of Hydrocarbon 


Pipelines in Ontario. 


14.14 The Board finds that Consumers' compliance with 
the CSA Z184 for the design, construction and 
operation of the pipelines in conjunction with 
certain precautions such as the warning tape 
and security patrols are sufficient to ensure 
the safe installation and operation of the 
pipelines. 
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The Board is of the view that the final design 
of the proposed automatic valves should be 
examined and approved by the Fuels Safety Branch 
of the MCCR pimlonmeto “their anstalVat ion 


The Board finds that the route selection meth- 
oGology used by Consumers' is sound and that 
the County Road 23 Route is an acceptable route 


for the proposed pipelines. 


The Board is of the view that, in the event 
that the LNG facility is approved, the company 
must conduct a dry crossing of Shelter Valley 
Creek between June 15th and September 15th. 
Moreover, any leave to construct approval would 
be conditional upon all mitigation measures 
contained in the pipeline contract specifica- 


tions being fulfilled. 


The Board further recommends that, if the pro- 
ject is approved, open trench during construc~— 
tion should not exceed 1 km at any one time. 
This would help to avoid problems associated 
with soil erosion, trench sloughing and hazards 


to-the ~ublic. 


As the Board has previously recommended in this 
Report that the LNG project should not proceed, 
it will make a formal determination on the 


application by Consumers' for leave to construct 
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the pipelines only in the event that its recom- 
mendations are not adopted by the Lieutenant 
Governon ins Council; © and Has’ Honour approves 


the: construction of tthelfeca ty, 
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15. SUMMARY OF FINDINGS AND RECOMMENDATIONS 


Introduction 


The following is a summary of the findings and 
recommendations of the Board relating to each 
phase of the hearing in respect of the proposed 
LNG facility. 


The Need for Facilities 


8.44 Given the timing of this proposal, the forecast 
of the future demand must, by necessity, be 
made in an extremely uncertain environment. 
Uncertainties regarding the price of natural 
gas resulting from the Agreement on Natural Gas 
Markets and Prices, the relative price of oil 
and the rate of conservation in the face of 
lower natural gas prices all contribute to the 
difficulty sinecforecastingienatural'gas sales. 
While forecasting annual demand may prove 


difficult in the face of these uncertainties, 
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forecasting peak day demand is’ substantially 
harder. Consequently, forecasts of peak day 
demand ten years into the future are very 


speculative. 


8,45 The Board is of the view that the normalized 
data do not support Consumers' contentions that 
its load factor is deteriorating and that it is 
developing ‘a needle peaking characteristic. 
Moreover, it is clear that while the company's 
temperature sensitive market has increased, the 
effect appears to have been offset to some 
degree by conservation and other factors. The 
Board accepts that® the figures advanced by 
Special Counsel are reliable and that, based on 
the results of the linear regression analysis, 
Consumers' load factor has actually improved 


Over the period 1977 to 1985. 


8.46 The Board is of the view that Consumers' has 
implicitly employed a 41 DDC condition for 
facilities planning purposes in this instance. 
The demand forecasts have been determined on 
the basis of weather conditions which are 
likely to occur much less’ frequently than 


indicated by the company. 


Be4a7 The Board is of the view that the company's 
annual demand is increasing at an average rate 


of about 1.5 per cent per year, although year- 
to-year changes could be substantially above or 
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below that level. A precise estimate of the 
forecast error cannot be made until the fore- 
casting model has been tested for several 
years, without modification, against actual 


demand experience. 


8.48 While the Board recognizes that all forecasts 
are subject to limitations with respect to 
their accuracy, the magnitude of the forecast 
errors identified by Special Counsel give the 
Board some cause for concern. If Consumers' 
industrial sales were to continue to exceed the 
forecast to the degree they have in the past 
two years, the _ load factor would continue to 


improve, contrary to the company's submissions. 


8.49 The Board is of the view that demand management 
techniques have not been fully explored by the 
company. The Board recognizes that it is a 
clearmeadvantages) formala Sutilitysstowgconstruct 
facilities since a rate of return is earned on 
incurred costs. Load management techniques, on 
the other hand, do not earn a rate of return. 
Regardless of the volume of future peak day 
demand, the need may best be served by obtaining 
additional gas from underground storage together 
with emphasis on enhanced demand management 
techniques to encourage additional interruptible 
load. 


8.50 The Board is of the view that the forecast of 
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peak day demand has not stood up to critical 
analysis. While the Board finds that the 
forecasted peak day demand of 8,500 10°m> 
in the period 1985 to 1994 has not been demon- 
strated), “kt “1s Yorepared sto ca0mit that), due mee 
the complexity of the matter, it cannot state 
an alternative volume which would reasonably 
bear the test of time. Rather, contrary to the 
company's contentions, the forecast has consis- 
tently overestimated peak day demand and the 
load duration curves are not steepening. There- 
fore, tne? ssoard “rs ob Ene opinion -that (Gon 
sumers' has not demonstrated that there exists 


a need for peak shaving facilities. 


The Alternatives Considered by Consumers' 


909 


The Board is of the view that none of the alter- 
natives considered by Consumers', other than 
the ENG “facrlity, “could singularly ssatirsty Che 


perceived need. 


Given the uncertainty of supply and the prohi- 
bitive cost, the Board concludes that the al- 
ternative of obtaining additional WPS from TCPL 
is not feasible. For the same reasons, no other 
alternative, or combination of alternatives, 


should rely on TCPL providing WPS in the future. 


Further, the Board finds that the propane 


alternative is not suitable because it is 
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incapable of meeting the perceived need. How- 
ever, the Board recognizes that, if required, 
this alternative could prove to be a valuable 


demand management technique. 


9.42 The Board is of the view that Consumers' evalu- 
ation of Tecumseh A, B and C did not necessarily 


reflect their true potential. 


9.43 While the Board recognizes that Tecumseh C 
might have been a viable alternative, it is not 
included in the Board's’ deliberations, at 
Consumers' request, because of Union's acqui- 
sition of an option to purchase the Dow-Moore 


Pool. 


9.44 While the LNG facility is capable of meeting 
the company's perceived need, in the interest 
of the public, the Board is of the view that 
Consumers' actual peak day demand may be best 


served by other means. 


9,45 The Board finds that the criteria used to make 
the final selection ought to be in agreement 
with its mandate to "report to the Lieutenant 
Governor in Council on whether the Project is 
in the public interest." In this context, the 


term "public interest" means to the Board: 


fe) to provide the service at the lowest 


possible cost to the Ontario consumer; 
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fe) to ensure “that “security ‘of “supply “and 
system "reliability = and  flexibilaty “are 


maintained and enhanced; and 


fe) to ensure that safety and environmental 


concerns are adequately met. 


9.46 While the Board respects the judgment of Con- 
sumers' experienced management, in this in- 
stance, the public interest requires that the 
Board review other alternatives beyond those 
strictly within ‘the control of Consumers” “and 


confined in impact to Consumers' customers. 


9.47 The Board, therefore, recommends that alterna- 
tives which have shorter planning and construc- 
tion lead times, which allow for additional 
capacity in smaller increments and can _ be 
implemented economically to serve either peak 
day demand or demand over a broader time period, 


are preferable in an uncertain environment. 


A Comparison of the LNG Facility and the Union 


Alternatives 


MOGs The Board recognizes that the presence of com- 
peting alternatives has resulted in significant 
reductions in the estimated costs of each pro- 
posal, which can only benefit the Ontario gas 
user. In addition, favourable market conditions 


in the energy sector have made further cost 
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reductions of the LNG facility possible. The 
Bodden indsethhateConsumersiirs74e3» million, »cap- 
itolemcost sestimatessfonascth@equNG, facility is 


reasonable. 


The Board finds that the capital costs of 
Union's Alternatives A and B, including IDC and 
excluding general overheads, estimated by Union 
to be $96.6 and $106.5 million, respectively, 


are also reasonable. 


The Board finds that the average annual oper- 
ating costs of the LNG facility are signifi- 
cantly higher than the average annual operating 
costs of either of the Union alternatives, as 


set out in Table 10.2. 


The Board is of the view that for the purpose 
of comparing the various alternatives, an 
incremental cost methodology is appropriate and 
only costs incurred incrementally by either 
company in order to provide the peaking service 
should be included in the capital cost and NPV 
calculations, This is consistent with the 
Board's opinion that the public interest 
requires that all gas users in Ontario should 
enjoy the benefits, not just Consumers' 


customers. 


The Board recognizes that under present tax law, 
the LNG facility falls under Class 2 CCA. The 
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Board, pherefores accepts that’ Classy 29His 
currently the appropriate basis upon which to 


compare the costs of the proposed facility. 


0,68 The Board finds that the cost allocation method- 
ology ought’ not’ to" peta determinant when choos- 
ing among the various alternatives that will 
provide the same peaking service to Ontario gas 
users. Under its mandate, the Board must 
ensure that costs are allocated to gas users 
fairly and equitably. This function must be 
accomplished within its = annual rate-setting 


hearings for each utility, and not in advance. 


EOw62 More specifically, the Board finds that general 
overheads and the 4 Bcf cushion gas carrying 
cost should be excluded from Consumers’ calcu- 
lation of Alternative A, as neither represent 


an incremental cost to Union's system. 


LO. 798 The Board further finds that, for cost compar- 
ison purposes, the mid-year discounting method 
is acceptable and that the cost adjustments 
made by Consumers' are appropriate, with the 
exception of the overhead adjustment of $6.4 
million. This should have been adjusted upward 
to approximately $6.7 million to reflect mid- 
year discounting, and not downward to $5.7 


million as suggested by Consumers’. 


LOATE The Board is of the view that an inflation- 


adjusted price of gas is a realistic assumption 


a i eR 
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and accepts Consumers' correction for the cost 


of Alternative A as reasonable and appropriate. 


THe board” considers thativan Sadjustment “tory rDcG 
of $1.4 million should be added to the NPV of 
Union's calculation of the cost of Alternative 


VN 


The Board finds that the residual value ought 
to be included in Consumers' NPV calculation. 
The Board finds, therefore, that an amount of 
$6.3 million should be properly added to Union's 


incremental cost calculation. 


The Board is of the opinion that the Union 


alternatives will likely result in higher 


operating efficiency on its transmission 
system. The fuel cost savings, therefore, 
constitute a legitimate cost reduction. The 


Board finds that a net savings of $6.6 million 
in compressor fuel over a period of twenty 
years of service for Alternative A, as adjusted 


by Consumers', is reasonable and acceptable. 


As the LNG facility will not be in service for 
the winter of 1988-89, Consumers' will incur 
costs of approximately $1.8 million for 1 Bcf 
of WPS from TCPL during that period. The Board 
is, therefore, of the view that this additional 
expense should be added to the cost of the LNG 
FacrlLaity . 
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While the Board recognizes that sunk costs may 
be addressed in subsequent rate hearings, in 
this instance, it is of the view that the sunk 
costs of approximately $5 million, incurred by 
Consumers', should not be treated as incremental 


to, tite costs) Of SUntoOnesealternacives: 


The Board “1s Wor the soni non. "that. #forr scost 
comparison purposes, the NPV of the LNG facility 
is $169.8 million and the NPV of Union's Alter- 
native VA ,4's 4$b55 42 amidlione se Alvernativewe is 
not included in the Board's adjusted cost com- 
parison as it was removed from consideration 
when it became apparent that the costs of its 


implementation were excessive. 
Table 10.3 summarizes the adjustments that the 


Board finds appropriate for cost comparison 


purposes, 
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Table 10.3 


Adjusted Cost Comparison 
(in millions of 1988 dollars) 


LNG AT. TA Alt. A 
$e 


Total NPV at 


10% discount (A) 168.0(B) 149,0(C) 198,5(D) 
Overhead adjustment (G7) (Gw7) 
4 Bef adjustment Gu) 
TCPL swap costs and 

2 Bef caszying cost Lawe 

Interest during 

construction 1.4 
Residual On 
Commodity charge (6.6) 
Peaking service yest 


er eee 


TOTAL 169.28 Le Diere 1.55 ..6 


(A) As adjusted by Consumers' for mid-year discounting. 


(B) Based on Consumers' update using a Class 2? CCA tax 
treatment. 


(C) Based on Consumers' revision to Union's update of its 
incremental costs to Ontario. 


(D) Based on Consumers' revision to Union's update of its 
incremental costs to Consumers' customers. 
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TORT The Board finds. that ain “terms sof “secumucyerot 
supply, both Alternative A and the LNG facility 
will enhance the security of Ontario's natural 
gas system. However, the Board is of the view 
that the underground storage alternative pro- 
vides, a. substantdalg rquanti ty eo£f eccushiony gas 
which, in an emergency situation, may be used. 
This is not the case with the LNG facility. 
Therefore, the Board is of the view that, from 
a provincial perspective, Union's Alternative A 
constitutes a more secure and reliable source 


of supply than the LNG facility. 


10.80 The Board is of the opinion that from a provin- 
cial perspective, the public interest requires 
that the Board consider not only ownership and 
operational control but also which alternative 


LeabpestestorvOntarlo-. 


LORS. In addition, the Board finds Union's alterna- 
tive to be more flexible as it will have shorter 
planning and construction lead times, will 
allow for additional capacity in smaller incre- 
ments and can be implemented economically to 
serve either peak day demand or demand over a 


broader time period. 
LOGB2 Therefore, the Board concludes that, from a 


provincial perspective, Union's Alternative A 


is preferrable to the LNG Project. 
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Design and Safety of the LNG facility 


ee) 


Pleo 1. 


eld 2 


aS 


The Board is of the view that Consumers' has 
demonstrated that the technology exists to 
permit the construction and operation of the 
proposed LNG facility within an acceptable 
levels .of. safety. The, plant, however, must 
incorporate proper safety features and meticu- 
lous attention must be given to quality control 
to prevent the creation of undue risk to the 


Dubhic. 


The Board is satisfied that the design of the 
storage tank selected by Consumers' is accept- 
able as it meets or exceeds the requirements of 
the codes and standards involved. The evidence 
indicates that the use of 9 per cent nickel 
steel for the construction of the inner tank is 
appropriate as its properties are well under- 
Stood, in athe ~sindustiry -gandyeasitesdis able to 


withstand the cryogenic temperature of LNG. 


Although the bottom connection and external 
pump arrangement is commonly used, the Board is 
of the view that the top connection and in-tank 
pump should be incorporated into the design of 


the LNG storage facility. 


The Board is also of the view that the staged 
dike design proposed by Consumers' is accept- 
able, but that the final detailed design ought 
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to be further assessed by independent experts 


before final approval is obtained. 


lieve The Board is of the opinion that Consumers' has 
not supplied sufficient evidence in respect of 
the final detailed design of the entire facil- 
ity. The Board recommends that this information 
should be made available prior to any final 
Ccenti1 fication. This applies particularly with 
respect to the design of the process facilities 
and control room, the location of the refriger- 
ants on the site, and most importantly, in 
respect of the emergency planning procedures to 


be followed in the event of a major incident. 


Lissa The Board is of the view that quality assurance 
and quality control at the proposed facility 
have been responsibly and thoroughly addressed. 
However, it recommends that all quality assur- 
ance and quality control files relating to the 
operation of any LNG facility should be open to 
scrutiny by an independent, private sector or 
government inspector rather than by an internal, 


high-ranking company official. 


11596 The Board is in agreement with the evidence of 
Dr. Brown and Dr. Napier in respect of the 
modelling used to calculate the vapour cloud 
dispersion and separation zones. While it is 
apparent that there is a difference of scien- 


CLEC *Oprnlom, tne HBOata sis Of them view etna, 
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for; the purposes of this hearing, the HEGADAS 
II model used by Consumers' is acceptable for 


predicting the dispersion of LNG vapour clouds. 


The Board recommends that in the future a 
staged approval process similar to that which 
exists in the United Kingdom and some juris- 
dictions in the United States should be adopted 
in Ontario with respect to future applications 


BOUCOnSE GUC LNG. thacilitives : 


The Board recommends that in the future a 
public hearing should take place to address the 
need for the facility, the alternatives to meet 
that need, the site selection process, the 
environmental impact assessment, and the 
general design of the facilities. If satisfied 
that these concerns have been effectively 


addressed, approval in principle should follow. 


Subsequently, the detailed design drawings and 
specifications of the faciiatyestsnould be 
submitted to the MCCR for review and comment. 
If satisfied, a permit to construct the faci- 
lities should be issued in accordance with CSA 
227-60 "and — CSA. BSL. In the final stage, the 
construction, inspection, certification and 
intermittent monitoring of the facilities 
should become the responsibility of the Fuels 
Safety Branch of the MCCR. 
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Lass 00 The Board strongly recommends that CSA Z276 be 
enacted as a regulation under the Energy Act as 
proposed to ensure that the powers of the Fuels 
Safety Branch “are “VegalTy enforceable with 
respect to the design, construction ‘and ~oOper- 
ation of an LNG storage tank and _ process 
facilities. In’ additron, once passed, the 
regulation should be regularly amended soe 
reflect the advances and improvements in the 


design and construction of LNG Pact YTt les. 


113102 Furthermore, in the Board's view, it is impera- 
tive that experts with knowledge of LNG techno- 
logy and hands-on experience with LNG plants be 
retained by the Fuels Safety Branch to evaluate 
proposals for LNG faciltties"’and toe mon? tor 


their operation. 


Wel? The Board is of the opinion that this review 
and approval process will adequately ensure 
that a plant and its related facilities are 
designed and constructed in a manner that 
reflects certified safety features and adheres 
to a high standard) of quality “control in ald 
phases of the project. 


The Site Selection Process 
152750 The Board is of the view that, although the 


site selection process appeared exhaustive, a 


closer examination revealed weaknesses in the 
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mechanisms used and a good deal of arbitrary 


interpretation of the data. 


ER The Board is of the opinion that an entirely 
different set of possible sites might have been 
identified had the criteria for a good site 
been established and then followed by a search 
forssom Sites tos fulLfiListhe scoritermiar For ex- 
anple, WeSUChycriteriasamight, have, .~jin,.a.\very 
specific way, identified possible sites in 
industrial areas or in more isolated surround- 
ings. These sites then might have been 
evaluated with regard to availability, relative 
costs of construction, accessibility and 


environmental impacts. 


LR eASEs yh The Board is of the view that the rationale for 
the boundaries of the study corridor is not 
persuasive. The lack of documentation with 
respect to land costs and availability and with 
respect to construction costs on sites east of 
Kingston leads the Board to question whether a 
site could have been acquired in areas, other 
than in the study corridor, that would have met 


Consumers' needs in a cost-effective manner. 


PASS The Board is of the view that the mapping 
constraints were arbitrarily developed and 
applied. For example, industrial areas should 
have been identified as desirable locations; 


the 7 km from the TCPL pipeline constraint 


12.54 
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eliminated almost all possibility of finding an 
isolated location; the need for a location 
within 2 km of a 115 kV transmission line was 
not proven from a cost or environmental point 
of view and may have eliminated potentially 
good sites in unpopulated areas; and considera- 
tion should have been given, not only to present 
land uses, but also to future land use policies 


Ln (mung cipal sotficiad= plans: 


The Board™finds* it inconsistent, tor instance: 
that although population density was a mapping 
Constraint = in Phase “aye no attempt was made 
during Phase II to assess the impact of current 
development applicateons: tor local planning 
policies on future population densities around 


and close@ro the*site. 


The Order in Council directed the Board to have 
regard to the six candidate sites considered by 
Consumers". In the Board's view, any examina- 
tion of those six sites would be meaningless 
and of no value in its deliberations, if the 
Board were not persuaded that the candidate 
sites represented the results of a responsible 


process, 


An examination of alternatives is a widely 
accepted, fundamental part of any comprehensive 
planning process and, indeed, Consumers' must 
have agreed with that principle or it would not 
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Pave muakens Ssuch pai nswgnto. documents. 16Sissate 


selection process. 


Moreover,” the*® fact’ that Consumers” completed 
its Phase II report and commenced its environ- 
mental assessment of Haldimand-3 at about the 
same time that the OPCC began to review the 
report, \implies that the preferred site selec- 
tion was made in the absence of government 


input, and with little input from other sources. 


The Board's overall conclusion relative to the 
Phase II Preferred Site Selection Process is 
that it could be interpreted to be one where a 
preselected site wwas* ’simply= “justified by a 
subjective evaluation. Although Haldimand-3 
May prove to be a good site, there are no 
assurances that a better site might not have 
been selected as a result of a more objective 
and comprehensive analysis, including: (a) a 
positive approach which would describe the 
attributes, in a generic sense, of a good site; 
and (b) the opportunity for consultation and 
input from interested parties with respect to 


the evaluation criteria. 


In view of the foregoing, the Board recommends 
that, in the event that the LNG project 
proceeds, the company should be required to 
reassess its site selection process and address 


the inadequacies as found by this Board. 
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Environmental Impact Assessment 


13-00 
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The Board is of the view that Consumers' has 
conducted a thorough assessment of the Haldi- 
mand-3 site and that the undertakings given by 
the company should be sufficient to prevent or 
mitigate adverse environmental impacts during 
the» short-term. construction periods) .The» Board 
would incorporate these undertakings as Condi- 
tions of Approval if the project were to pro- 


ceed, 


The Board agrees with the submissions of the 
MOE with respect to noise impact assessment and 
control and would impose the requested condi- 
tions, of sapproval ,ifescthis eprojectiwere .to,,be 
approved. Such conditions would require con- 
struction equipment to be operated in compliance 
with the maximum sound levels set out in Publi- 
cation NPC-115 and the plant operations to be 
subject to the noise level limits set out in 
Publication NPC-132. 


Further, the Board is, of the :opinion that the 
Township of Haldimand has negotiated a compre- 
hensive Development Agreement with Consumers', 
which would provide economic benefits to the 


municipality. 
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s.03 The Board does not agree with the submissions 
of Mr. Walker that the site can be made com- 
patible with surrounding land uses. The com- 
munity as it exists provides a rural setting 
fom Miarming ) and bountiful) snatural piattributes 
which have attracted residents and tourists to 


the area. 


13.94 Neither does the Board agree with Mr. Walker's 
submission that this site is a logical choice 
fOr Sethe *ENG “facility because of “its proximity 
to Highway 401. To accept this principle would 
be to accept a proposal that industrial uses 
should override other land use designations 


along any highway within the province. 


3.995 The Board is of the opinion that although Con- 
sumers' may be able to prevent or mitigate the 
short-term environmental impacts of the LNG 
project at the Haldimand-3 site, the mitigation 
of the long-term cultural impacts on the com- 


munity may not be possible, 


Ve Pibe ts The Board agrees with Special Counsel that the 
facility should be located in a less populated 
area to minimalize visual impacts. The Board 
believes that the proposed facility is incom- 
patible with present land uses and the future 
direction of the community's development. A 
site designated for industrial uses would be 
more appropriate, 
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1h Further, the Board is of the view that if the 
LNG project were to be approved, the values of 
some of the properties in the vicinity could be 
adversely affected. Consequently, any approval 
of the project should incorporate conditions 
with respect to the method of determining ap- 


propriate compensation. 


eGR SEIS! The Board agrees with the submissions of Special 
Counsel that the Union SPS proposal could have 
Significant construction-related environmental 
impacts which would be greater in the short-term 
than those caused by the LNG proposal. However, 
once the pipelines have been constructed, the 
long-term impacts would be insignificant. The 
Board is of the view that a much more detailed 
review by the OPCC would have to occur before 
the Union proposal could proceed and there 
would be the necessity for public hearings on 
the Union applications, at which time the en- 
vironmental assessments would be thoroughly 
examined. Additional information would also be 
required with respect to the well-drilling 
program, the additional compression facilities 
and the gathering lines at the storage reser- 


voirs. 


Pipeline Facilities 


Me: In summary, the Board finds that Consumers' has 
complied with OFB Environmental Guidelines for 


£5 £22 
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the Construction and Operation of Hydrocarbon 


Pipelines in Ontario. 


The Board finds that Consumers' compliance with 
the CSA 2184 for the design, construction and 
Operation of the pipelines in conjunction with 
certain precautions such as the warning tape 
and security patrols are sufficient to ensure 
the safe installation and operation of the 


pipelines. 


The Board is of the view that the final design 
of the proposed automatic valves should be 
examined and approved by the Fuels Safety Branch 


of the MCCR prior to their installation. 


The Board finds that the route selection meth- 
odology used by Consumers' is sound and that 
the County Road 23 Route is an acceptable route 


for the proposed pipelines. 


The Board is of the view that, in the event 
that the LNG facility is approved, the company 
must conduct a dry crossing of Shelter Valley 
Creek between June 15th and September 15th. 
Moreover, any leave to construct approval would 
be conditional upon all mitigation measures 
contained in the pipeline contract specifica- 


tions being fulfilled. 
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LA wee The Board further recommends that, if the pro- 
ject is approved, open trench during construc- 
tion should not exceed 1 km at any one time. 
This would help to avoid problems associated 
with soil erosion, trench sloughing and hazards 


to the public, 


14.19 As the Board has previously recommended in this 
Report that the LNG project should not proceed, 
it will make a formal determination on _ the 
application by Consumers' for leave to construct 
the pipelines only in the event that its recom- 
mendations are not adopted by the Lieutenant 
Governor in Council, and His Honour approves 


the construction of thevfaciimty.: 


Recommendation 


Based on these findings and recommendations the 
Board is of the view that the LNG storage 
facility is not “in the public “interest: The 
Board recommends, therefore, that Consumers' 
proposal to construct the project should not be 


approved. 
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16. COST AWARDS 


Intervenor's Costs 


16.1 


Ney 74 


The intervenors applying for costs’ incurred 
through participating in this hearing are the 
CCH and Mrs. Forbes. 


In the Report on the Awarding of Costs and 
Related Procedural Matters E.B.O. 116 (the Cost 
Report), the Board concluded that cost awards 


may be made to an intervenor who: 


a) has or represents a_ substantial 
interest in the proceeding to 
the extent that the intervenor 
or those it represents will be 
affected beneficially or ad- 
versely by the outcome; 


b) participates responsibly in the 
proceeding; and 


c) contributes to a better under- 
standing of the issves by the 
Board. 
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In the Cost Report, the Board added that while 
costs may be available for all legitimate ex- 
penses incurred in the preparation and presen- 
tation of an intervention, these costs must be 
reasonable and must have been incurred directly 
and necessarily for the purposes of the res-. 


pective hearing. 


The Board is of the view that the intervenors 
seeking costs did attempt to address most of 
the issues before the Board. The Board accepts 
that these intervenors have met the above cri- 
teria and are, therefore, eligible for cost 


awards. 


Mrs. Forbes submitted that based on the time 
she spent preparing interrogatories as well as 
the time she spent preparing for and attending 
the hearing, she ought to receive an honorarium 


which reflected her contribution to the pro- 


‘ceeding. In addition, she claimed actual dis- 


bursements for travel, postage and photocopying. 


The sCGH }submittedsathat) it ought to receive 
certain costs in relation to the participation 
in the hearing of its representatives, Messrs. 
Hinton and Dix, as well as its legal counsel, 
Cassels, Brock and Blackwell. Mr. Hinton sought 
an honorarium in respect of the time he spent 


consulting with experts, conducting research, 
preparing for and attending the hearing, and 
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preparing documents and argument. In addition, 


he claimed certain disbursements for travel. 


Mr. Dix also requested an honorarium in relation 
to the time he spent researching, consulting, 
preparing for and attending the hearing, and 
preparing exhibits and argument. In’ addition, 
he claimed disbursements for supplies used in 
preparing exhibits and for travel. The Board 
notes that Mr. Dix is a professional engineer 
and a member of the Geological Association of 


Canada. 


The CCH also submitted a separate claim for 
expenses incurred Lor, research, overhead, 
transcripts, and for photocopying and printing 


exhibits and argument. 


Counsel for the CCH claimed costs, on behalf of 
the CCH, relating to legal fees and consultants' 
fees, primarily in respect of the site selection 
phase of the hearing. In addition, they seek 
to recover certain amounts relating to mis- 


cellaneous disbursements and transcript costs. 


In accordance with the foregoing, the Board 
awards to Mrs. Forbes, the following honorarium: 
for her participation in the hearing for 39 
days at $50/day, $1,950.00; and for preparation 
of her argument, $150.00. For her disburse- 
ments, the Board awards the amount of $401.30, 
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as claimed. This "amounts, to a total cost ‘award 
of $2,501.30 to Mrs. Forbes. 


ToneMra Hintonjevon™  behail &?*of..'CCH, « thet. Boara 
awards the following honorarium: for his par- 
ticipation in the hearing as a representative, 
25 days at $50/day, $1,250.00; and for the 
preparation of argument, $150.00. This amounts 
to a cost award of $1,400.00. 


TO m@Mrea.Drx,) aon ehalwaivet eéthepeccH 4 thesssoarda 
awards the following honorarium: for his par- 
ticipation in the hearing as a representative, 
7 days at $50/day, $350.00; for general con- 
sultationsto the -GCH/7T$1252009¢9nd for prepara— 
tion of argument, $50.00. This amounts to a 
cost award of $525.00. 


The costs awarded to Messrs. Hinton and Dix 
reflect the fact that the CCH was also repre- 
sented by counsel for a specific phase of the 


hearing. 


Since the disbursements claimed by Messrs. 
Hinton and Dix, as representatives of the CCH, 
and the disbursements claimed to have _ been 
directly incurred by the CCH, are much greater 
than those claimed by Mrs. Forbes, the Board is 
of the view that they should be subjected to 
the Board's assessment process as set out in 


the Cost Report. Supporting documentation for 
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all expenses claimed shall be submitted to the 
Board for examination and assessment by the 


Assessment Officer. 


The costs claimed by counsel for the CCH shall 
also be examined and assessed by the Assessment 


Officer. 


Therefore, Messrs. Hinton and Dix, as _ repre- 
sentatives for the CCH, the CCH, and counsel 
fOrerchiem CGH? on on. before’ January 9, 1987, 
shall submit to the Board and Consumers', a 
Statement of costs verified by an appropriate 
affidavit. Following assessment, an order 
shall be issued directing that these costs, as 
fixed at that time by the Board, shall be paid 


by Consumers'. 


In relation to the intervenors' reasonably 
incurred costs, as fixed herein, a cost order 
will be issued directing Consumers', within 10 
days of the release of this Report, to make the 


following payments: 
a) to Mrs. Lynda Forbes $2,501.30 
b) to the Concerned Citizens of 


Haldimand Township 
(re: Mr. Hinton) $1,400.00 
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c) to the Concerned Citizens of 
Haldimand Township 
(re: Mr. Dix) $525.00 


The Board's Costs 


MG Le 


The Cost Report also addressed the question of 


who 


should pay costs and under what circun- 


stances, The Board concluded as follows: 


a) 


b) 


Gy) 


dq) 
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generally, the cost awards resulting from 
proceedings before the Board should be 


borne by the applicant; 


subject to (c), in references the issues 
affect many of those in the regulatory 
process and “ordering costs to be paid by 
customers of the utilities would generally 


not be justified"; 


but where a particular participant in a 
reference stands to benefit from the 
reference, the Board may in its discretion 


require that participant to pay costs; and 


the Board will continue to charge its 
costsyntoeganh applicant (stility. andscin ' a 
reference, where a participant obtains 


benefits or relief of some nature, the 


Gn 9 
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Board may recover its costs from those who 


benefit. 


In addition, subsection 28(2) of the Ontario 


Energy Board Act provides that the "Board may 
Ordeimsoy ~whom sand to jwhom any. costs “are to) be 


jerewiel Ca 5 


The Board is of the opinion that, in this in- 
stance, the responsibility for the payment of 
the Board's costs should be distributed between 
the two utilities participating in the hearing. 

The Board finds that, as both utilities were in 
a position from which they might benefit as a 
result of the hearing, an equitable distribution 
requires that Consumers' bear 80 per cent and 
Union 20 per cent of the Board's costs and 
expenses of and incidental to this proceeding 


as soon as they are fixed. 


16/7 


ical? oe Al oo Ves 
i ay ep he “te e's ehucpers: bee wens aia 


: i 
mec! 4: yy 
eores R 
f ae i Tae j i omen sRolerr is 
“ — : ; - . a on xy e ‘« : 
ae; a 4 Rah é3 is =: ~ ie & SW yh ead - & 
y H wieo NaS mrris na. | Ne "3 wie wo «THbo ‘nih 
; tub oe . eae eeu aa wine. 
" a 
P ’ ‘ ‘ y 6} ny : : 
‘ rie ' 
y, j ; *s is i 
at .,2af2 ‘Aolalgo off > ef bisof act . Of 
. ~ a 
Eq Ta . ; ? i -aline ee el 4 t aa oor 5 fm =) 
; coh V8 i 4 9 “oaenl! si3 
#4) aj * , iLiion ows erf2 
¥ 
} é em) 7? ris De ape hy 2 fal } can | oy 604) ‘ent 
2 hay i f ve j rr ai " .s wisifood, » ar 


v . ; = 
_— ‘DI wo, 208m “ye a 
4 ONS a ron ‘ x 7t> » Pus sa . a 


pe |e ; ait? [ ? tale - (oD. * ie — snnnegre >G a a 


beats eta ‘os #0 sid es : 7 
' 


1 - af 4 Ss ; Pe GF T ¢ parr : ent hy 


i” Seay ln . in ane! 7 ty a oD 


ACCEPTABLE 
RISK 


AMBIENT 


AMORTIZATION 


REPORT OF THE BOARD 


Appendix A 


GLOSSARY OF TERMS 


A value of public risk associated with a 

project Gat Gwhich! they risk viise usuallyicon= 
sidered to be acceptable. Where industrial 
operations are concerned, this value is 
conmonly®* ‘ave chances®ofveless “than 2) an 
0007000 per vearm@or ea public i fatality. 


due to a plant accident. 


Pertaining to the natural conditions (or 


environment) at a given place and time. 


A systematic writing-off of an investment 


Or expenditure over a period of time. 
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ANNUAL CONTRACT 
QUANTITY SERVICE 
(ACQ) 


ANNUAL LOAD 
FACTOR 


AOI 


ATMOS PHERIC 
DISPERS ION 


ATMOS PHERIC 
STABILITY 


A long-term gas from TCPl service which 

usually provides for an annual quantity of 

gas to be deliverable 40 per cent in 
winter and 60 per cent in summer with 
various curtailment provisions. This 
allows the transmission company to use its 
facilities more efficiently. ACQ service 
is normally used by customers who have 


suitable storage facilities. 


The annual load factor is a mathematical 

indicator of the way in which .a customer 
consumes gas over the year. Although it 
may be expressed in different ways, it is 
often defined as the average daily volume 
of gas which a customer uses divided by 


the maximum daily volume used or contracted 


for. 
See Authorized Overrun Interruptible 
Service. 


Mixing of substances above sea level such 


as waste heat and combustion products. 


The change in ambient temperature with 
height which defines the potential of the 
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AUTHORIZED 
OVERRUN 
INTERRUPTIBLE 
SERVICE (AOI) 


BASE YEAR (BASE 
PERIOD) 


BOIL-OFF 


CAPITAL 


CAPITAL 
BUDGET 


atmosphere to disperse airborne emissions. 


(See Pasquill D and Pasquill F) 


Ane “interruptiblée™ gas “‘service from TCPL 
which is available at the discretion of 
the selter "only after rts daily contractual 


obligations have been met. 


Arenrstorical™ period (usually “the most 
recente "f1scal year for which ‘actual data 
are available) used as the starting point 
in determining rates for a future test 


year. Also known as the historical year. 


The evaporation of diquefied gas into gas 
Vapour as a result of natural heat gain 


into the tank containing the liquid. 


The total funds invested in a company by 
lenders (debt capital) and by owners 


(equity capital). 


A plan (or tentative committment of funds) 
which may be expended during a test year 


on major items such as plant and equipment 
usually having a useful life exceeding one 
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year. Such amounts are likely to become 


Dart. or rate base. 


CAPITAL COST Deduction from income allowed with respect 
ALLOWANCE (CCA) fo *certain tixed- vassets” used” in “carrying 
on a business. CCA Pis* similar “in nature 


to depreciation used for accounting pur- 
poses. However, unlike depreciation, the 
rates allowed are prescribed by income tax 
regulations and are not intended to reflect 


an asset's useful service life. 


CLEARED ZONE A cleared area between a facility and the 
nearest trees or shrubs, sized to prevent 
a fares at the stacility from spreading to 


the nearest trees or bushes. 


CONTRACT DEMAND A firm (i.e. non-interruptible) gas service 
(CD) from -“ICPir= which =providesP*gas "up ~*tota 
specific maximum daily quantity. The 


buyer must pay a monthly demand charge 
regardless of the volumes taken and a 
commodity charge for the volumes actually 


taken. (See "Demand Charge") 


COST The allocation Of a utility s capital costs 
ALLOCATION and operating costs among customer classes. 


eee eee 
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SS TS 


CLASS 1 LAND 


CLASS 2 LAND 


COST OF SERVICE 


CRYOGENIC 


CSA 


It is used as a guide in designing rates 
to recover those costs in an equitable 


mMainer. 


A land capability class description for 
agricultural use. SGimserinvtthis* tclass 
have no significant limitations in use for 


crops. 


Soils in this class have moderate 
limitations that restrict the range of 
crops that can be grown or that require 


moderate conservation practice. 


Theweet ota cost® of Yprovidiing™ service; 
including operating and maintenance 
expenses, depreciation, amortization, 
taxes and return on rate base. Generally, 
the cost of service of a pipeline is the 


same as its "revenue requirement". 
Relating to a low temperature process or 


operation. 


Canadian Standards Association. 
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CURTAILMENT 


CUSTOMER 
CLASSES 


CUS TOMER 
LOAD 


DEFERRED INCOME 
TAXES 


DEGREE DAY 
CELSIUS (DDC) 


A reduction in gas consumption resulting 
frome request Saf bye asseutiiluty to, certain 
interruptible customers who normally have 


dual»fuel capability. 


Hiemgrouping “or the customers (of ta cjuti lity. 


The total amount of gas used by a customer 


in a fixed period of time. 


The amount by which income taxes, deter- 
mined on the basis of accounting income, 
exceeds income taxes payable. Deferred 
income taxes are either carried on the 
balance sheet of a company as a liability 
or disclosed in a footnote to the financial 
statements. (See "Normalized Income 
Taxes", "Flow-through Income Taxes" and 


"Capital Cost Allowance". ) 


An expression used to describe a given 

level in temperature. It is calculated by 
assuming a plateau of 18 degrees celsius. 
One degree day is counted for each degree 
of average daily temperature below 18 


degrees celsius. 
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DEMAND CHARGE 


DESIGN GROUND 
MOTIONS 


DESIGN PEAK DAY 


DESIGN SPILL 


DIS PERS ION 


DISTRIBUTION 
PLANT 


A monthly charge which normally covers the 
mixed Costs’ of ae pipeline. The demand 
charge is based on the daily contracted 
volumes and is payable * régardless ‘of 


volumes taken. 


Representations of earthquake ground motion 
in forms suitable for use in the structural 


or geotechnical design process. 


The sendout expectation at design weather 


conditions. 


A series of spills of hazardous liquids 
defined by CSA Z276. The hazards asso- 
Ciated with a design spill must be confined 


within a proposed public safety zone. 


Mhemdustr ibution Sor talutionmorfama tgiven 
quantity of a substance in an increasing 
volume of atmosphere, regulated mainly by 
the intensity of the turbulent mixing of 


the air. 


The equipment, pipelines, meters, etc., 
USedm bymthepucility stou distribute: gas. to 


customers. 
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DRY CROSSING 


DUAL FUEL 
CAPABILITY 


EARTHQUAKE 
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A diversion occurs when gas is delivered 
at a different delivery point than con- 
tracted for. Such a diversion is general- 
ly undertaken to assist in the balancing 
of a transmission system or of supply and 


demand. 


A method of installing a pipeline across a 
watercourse whereby the water flow is 
carried across the proposed pipeline 
location by a flume (culvert) and trench- 
ings iss done cundersthes lflume sinmthe: dry” 


streambed. 


A customer's capacity to use alternative 


fuels in the same application or end use. 


Probable number of years between earth- 


quakes having a specific strength. 


An interest in land owned by another which 
entitles the holder to a specific limited 


use. 
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FEEDSTOCK Natural gas used as a process raw material 
Onarchemical pybuddingmblock. ; mand\not aga 


source of energy. 


FIXED ASSETS Assets such as land, buildings, equipment, 
and machinery, which are acquired for use 
Mm enewoperation «Of sajdbusiness’tand sane not 


intended for resale, 


FLASH GAS Natural gas vapour produced during lique- 
£aGtion) to, aidgsinyejrefinigeration of-sthe 


liquefied natural gas. 


FLOW-THROUGH A method of estimating income taxes payable 
INCOME TAXES £OG asyperiod. This estimate is based on 
actual taxable income, as opposed to an 
income tax provision based on income for 
financial reporting purposes. (See 
“Deferred Income Taxes" and "Normalized 


Income Taxes", ) 


FORCE MAJEURE A contract clause intended to excuse one 
or more parties from their obligations 
under a contract, in situations where 
performance is frustrated by unusual and 
severe circumstances such as flood, fire, 


war or prolonged labour strike. 
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GEOTECHNICAL Any method used to determine subsurface 
INVESTIGATION soil condi t ons’. Boring a hole and 
examining the resulting cores is the most 


common method used, 


HECTARE A unit of area in the metric system equal 


to 10,000 square metres or 2.471 acres. 


HERITAGE Resources that are of historical note 

RESOURCES because of their architectural, archeo- 
logical, or aesthetic merits, or because 
they are associated with some historical 


personage GQEvevent. 


HYDRAULIC The ability of water to move freely from 

COMMUNICATION One distinct soil or rock formation into 
‘ another. 

HYDROGEOLOGY The science of the occurrence, movement, 


exploitation, geochemistry and management 


of groundwater resources. 


IMPOUNDMENT An area that may be defined through the use 

AREA of dikes or the topography at the site, for 
the purpose of containing any accidental 
spill of a potentially hazardous liquid. 
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INTANGIBLE 
PLANT 


INTEREST DURING 
CONSTRUCTION 


INTERRUPTIBLE 
CUS TOMER 


ISOPACH 


JOINT VENTURE 


The utility's investment in intangible 
assets such as franchises, patents, copy- 


rights, and* qoodwi Bi) 


A means that accountants use to recognize 

and allocate the interest cost of capital 
funds employed during the construction 
period. This procedure assumes 100 per 


cent debt financing during construction. 


A customer whose gas service is subject 
to interruption at the discretion of the 
Gta Cyr This type of customer is typi- 
cally required to have a dual fuel 


capability in the event of interruption. 


A line joining points of equal thickness of 
an underground deposit or formation on a 


geological map. 


An arrangement between persons, partner- 
ships," “associations 4*or «corporations to 


share in an undertaking. 
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LATERALS 


LIQUEFACTION 


LIQUEFIED 
NATURAL GAS 
(LNG) 


LNG VAPOUR CLOUD 


LOAD DURATION 
CURVE 


LOAD FACTOR 


Pipelines that tie into a trunk line and 
are generally part of either a gathering 
or Gust ribution system. (See Pikvesyeils< 


une s. cs) 


ihe =process of “converting “a"*gqas or a 


Vapour to a liquid, usually by cooling. 


Natural gas in the liquid state composed 

predominantly of methane and which may con- 
tain minor quantities of ethane, propane, 
nitrogen or other components normally found 


in natural gas. 


Cloud of natural gas and air formed when 
LNG is released into the air. If a vapour 
eVoud™ forms, “te "will "be" carried and dis-= 


persed by the wind. 


A graph of daily sendout (ranked from smal- 
lest to largest) and the number of days 


duration of each load level. 


The ratio of average day to peak day gas 


consumption, expressed as a percentage. 
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LOAD OCCURRENCE 
CURVE 


LOWER FLAMMABLE 
LIMIT (LFL) 


MANOMETER 


MAXIMUM 
ALLOWABLE 
OPERATING 
PRESSURE 
(MAOP) 


METRIC TERMS 


REPORT OF THE BOARD 


A graph of daily sendout and day of year 


in chronological’ order. 


The minimum concentration of a flammable 


gas (fini#air pwhich® can be (a@oqni ted. For 


natural gas the LFL is 5 per cent. 


A pressure measuring device which employs 
a wcolunn’! of sfluid. which rises; and. falls 
depending on the magnitude of pressure 
exerted on it with respect to atmospheric 


pressure. 


The highest internal pressure allowable 


during the operation of a_ specific gas 


pipeline; varies from one pipeline to 


another depending principally on. the 
MAOP is determined 
by Regulation O. Reg. 450/84 which adopts, 


specification CSA Z184-M1983 of 


strength of the pipe. 


the pace, 


the Canadian Standards Association. 


Veta = one thousand cubic 
metres 
6 3 : ; ; 
10 m = one million cubic 


metres 
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Osim =s onesbillivoen cubic 
metres 
METRIC ivoaubtes footeof natioral =~0 028 632/484 
CONVERS ION gas (G4 .7espsivand cubic metres 
FACTORS 60°F) 
1 cubic metre a) of = 35.:201 
natural gas cubic feet 
WoMefie( Gad 4 faipsia) b 928 4307804en;y 
ISMMcte (CMi4s 7 3eps ra) = €e28) 18237, 84 ae 
Oe 
2Ees2 hee Wek oe 
Vitae 22) GO TeAO na 
or 
PASE EMER ey! Toon 
ha Oe me eRe S ao hiMcr 
12x ices = 35.301 MMcf 
Toe. Wel pap ios a0mses 
NEEDLE PEAK A condition noted on the load duration 


curve that shows very high loads- for 


relatively few days (less than 15) of the 
year. 
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NET PLANT 


NET PROCEEDS 


NORMALIZED 
INCOME TAXES 


OPERATING BASE 
EARTHQUAKE 
(OBE) 
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Gross plant less associated accumulated 


depreciation. (See "Gross Plant". ) 


Proceeds from the disposition of an asset 
On Airom the issue’ of ‘securities after 


deducting the related expenses. 


An estimate of income taxes based on 
accounting income. The estimate may be 
greater or smaller than the income taxes 
payable because of differences in the 
timing of the recognition of certain items 
of revenue and expenses for accounting as 
opposed to tax purposes. (See "Deferred 
Income Taxes", "Flow-through Income Taxes" 


and "Capital Cost Allowance"). 


An earthquake of relatively low intensity 

such that there is a reasonable chance of 

its occurring during the operating life of 
a proposed structure or facility. In 
specific terms, a seismic ground motion 
(earthquake) which has a probability of 
being exceeded of 0.002 per annum (1 year 
ine Oe 
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PASQUILL D 


PASQUILL F 


PEAK DAY 


PEAK DEMAND 


PEAKING SERVICE 


PLANT IN SERVICE 


An atmospheric condition consisting of wind 
speeds between 2 m/s and 5 m/s. The wind 


blows at a steady speed with no gusts. 


An atmospheric condition consisting of wind 
speeds less than 2 m/s. The wind blows at 


a steady speed with no gusts. 


The day with the highest gas sendout in a 


given year. 


A phrase used to describe the maximum 
amount of gas required over a given unit 


of time. 


A gas sales service provided under contract 
by a pipeline company during the winter 
season. The service is not subject to 
curtailment or interruption and includes a 
take-or-pay provision. (See "Take-or- 


Pay".) 


The costs of fixed assets that are used in 
the provision of utility service. (See 


"Rate Base". ) 
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PRICE 
DISCRIMINATION 


PROBIT ANALYSIS 


PROCESS AREA 
OR PROCESS PLANT 


PUBLIC 
SEPARATION ZONE 


RATE BASE 


Price discrimination takes place when cus- 
tomers which impose similar costs on the 
Utllity pay different prices for’ ’similar 


Ssenvice, 


In assessing human or environmental risk, 
a method of relating the intensity of some 
causative factor to the degree of harm 


done. 


Portion of plant containing gas processing 
equipment such as liquefaction and vapouri- 


zation equipment. 


The area surrounding a facility in which 
no permanent residences would be allowed, 
It is employed to protect the public from 


a potential hazard. 


The amount the utility has invested in 
assets that are used or useful such as 
mains, meters, compressors and _ regulator 
Stations, etc., minus accumulated depre- 
ciation, plus an allowance for working 
capital and other amounts that may be 


allowed by the Board. 
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RATE OF RETURN 
ON RATE BASE 


REFRIGERANT 


RESTORATION 


TECHNIQUES 


REVENUE 
DEFICIENCY 


SAFE SHUTDOWN 
EARTHQUAKE (SSE) 


The amount, including interest, which the 
Board allows a utility to earn net of all 
taxes and other expenses, expressed as a 


percentage of rate base. 


At iguidwort.gas@iuseditas ay coolant tin ire- 


frigeration equipment. 


Construction procedures and techniques used 
to restore the land after the facilities 
are installed, which would include: back- 
fatlang, grading, subsoiling, chisel 
ploughing, revegetation, and soil erosion 


control techniques. 


Revenue deficiency is the expected differ- 
ence between the revenues required to 
achieve the allowed annual level of earn- 
ings established by the Board and _ the 
revenue that will be produced with current 


rates. 


An earthquake so large as to have a very 
low probability of being exceeded during 
the operating life of a proposed structure 


om facahity, Used to check that facili- 
ties are capable of withstanding a very 
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SEISMIC 


SENDOUT 


SOIL STRUCTURE 


TAKE-OR-PAY 
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large earthquake. in BSpecriic) terms, )<a 
seismic ground motion (earthquake) which 
has a probability of being exceeded of 
0.0001 per annum (1 year in 10,000). 


Of, subject to, or caused by an earthquake, 
Classified by the National Building Code 
PntGm «Zones thofae varvyangeulvactivity, levels 


(erg.,,-2one:O, gone 1; zone 2, etc). 


The volume of gas sent to market. It repre- 
sents the difference between market demand 


and curtailment. 


The combination or arrangement of primary 
soil particles (sand, silt, clay) into 
secondary particles, units, or natural 
soil aggregates. The secondary units or 
soil aggregates are characterized and 
classified on the basis of size, shape and 
degree of distinctness uMtO classes, 


types, and grades respectively. 


Gas supply contracts often contain a 
provision so that gas contracted for, but 


not taken, will be paid for. 
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TANK DIKE 


TEMPERATURE 
INVERS ION 


TEMPERATURE 
SENSITIVE 
CUSTOMERS 


TEMPERATURE 
SENSITIVE LOAD 


TEMPORARY WINTER 
SERVICE (TWS) 


TOPOGRAPHY 


Impounding area around and/or adjacent to 
a storage tank having adequate volume to 


contain full tank contents. 


An abnormal condition in the lower atmos- 


phere in which temperature increases with 


increased elevation (normally temperature 


decreases with increased elevation). 


Customers whose gas consumption varies with 


the weather, temperature and wind. 


A demand on a utility gas load that is pro- 
portional to the ambient temperature and 


wind. 


A gas sales service provided by TCPL under 
contract by a pipeline during the winter 
season. The service is subject to limited 
curtailment or interruption and includes a 


take-or-pay provision. (See "Take-or-Pay". ) 


The surface features of an area, including 


hills, valleys etc. 
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UPPER FLAMMABLE 
LIMIT (UFL) 


VALUE OF 
SERVICE 
RATES 


VARIABLE COSTS 


VISCOSITY 


WET CROSSING 


WINTER PEAKING 
SERVICE (WPS) 


The highest concentration of flammable gas 
ineair -which,can beiwvgniteds, For matural 


gas the UFL is 15 per cent. 


Rates not set on the basis of cost, but 
rather the value of gas service to the 
customer, usually in relation to alter- 


native service or forms of energy. 


Costs that vary with throughput, £Oxu 
example compressor fuel costs for gas 
Pipelines and power costs for Oil 


pipelines. (See "Fixed Costs".) 


The resistance of a fluid to the motion of 
its molecules among themselves, hence, a 


measure of the resistance to flow. 


A method of installing a pipeline across a 
watercourse by trenching, installing the 
pipe and backfilling while the watercourse 


continues to flow. 


See "Peaking Service". 


/21 


noe i: My Be ee 7 pia oi 4 
“1 7 


pup agsemmsLs Re) coisas Miers wet? L1GKNOMAST 4 


(erviren 20% 8 .Sseinghued ciao Aéiley be at ppg - 
_soen soy 2) shel eed, een 


sut dees Do  afeaes offs - oo 7oe Peis ‘gn gen 
att of epivast (sap to eUley mit fetses 
wets os eeidetet af .yibeueo, + tenevars 

yntens % omak to eotvaee8 evéedar 


+9) jumtovuothe: éiie o vie pet! .- ega09 “BTBOD 
anh «sot adem [ane toetiqwan pe ipaxne 
(in wt siacm tewoq  fmk: (esrtiageg La 


“sued Kext’” op) een tiagia 


te noteed ets od biakt # Io open relaam ent 
e .enaedt \Sevicuneds paras aes looetge wae 


swol? o9 eguaseiees odd Io exugeem an 
; rel a Rit : 
6 spores ond teste o entitesent ne ann 
ode gatlbetent } 


REPORT OF THE BOARD 


WORK-IN-PROGRESS 


WORKING CAPITAL 


ZONING BY-LAW 


An account which accumulates the costs 
incurred during construction ineluding 
Girect labour and materials but not 


including interest charges. 


For regulatory purposes working capital 
represents capital employed by the Dewey. 
in addition to the investment in plant in 
service. An allowance for working capital 
is included in the rate base and consists 
of items such as cash working capital and 
materials and supplies inventory. (See 


"Cash Working Capital".) 


A municipal by-law to control the use of 
land and buildings and to regulate the 
height, bulk, location, size, floor area, 
spacing, character and use of buildings “or 
structures. Typically | aaszobing. by-law 
will define different zones on a map, each 
with its own list of permitted uses, 
minimum lot sizes, frontage and yard or 
setback dimensions, maximum building 
height, minimum number of parking spaces, 


and other development restrictions. 
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